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(54) 1H-IMIDAZ0PYRIDINE DERIVATIVES 

(57) 1 H-!midazopyridine derivatives represented by 
the following general formula or salts thereof: 




wherein represents hydrogen atom, hydroxy! group, 
an alkyi group, a cycioalkyi group, styryl group, or an 
aryl group; represents hydrogen atom, an alkyI 
group, a halogen atom, hydroxyl group, amino group, a 
cyclic amino group, or phenoxy group; ring A represents 
a homocyctic or heterocyclic ring which may be substi- 
tuted; R3 represents a saturated nitrogen-containing 
heterocyclic group; and m represents an Integer of from 
0 to 3. The derivatives have excellent inhibitory actions 
against production of TNF or IL-1 and are extremely 
useful as preventive or therapeutic agents for diseases 
in which a cytokine is mediated. 
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Description 
Technical Field 

^ «cont {nxiAntinn relates to novBl 1 H-imldazopyrtcflne derivatives or salts thereof which have a potent 

.nhibitory ^'""^Tor Lraoeutic treatment of diseases of humans and animals, in which a cytokine such as TNF. 
ments for P^^^"''"" °' diseases (e.g.. iheumatlc arthritis, osteoarthritis, etc.). allergic 

rhmttb^topK dem^tffls^ anaplastic anemia, idiopathic thrombocythemla. etc.). autounmune.ntetf.nal 

heme <1«»'««^ j!!^; ."^^^^^ cSs disease, etc.), autoimmune comeilis (e.g.. keratoconiuncUvitis sicc^ spnng 

*?rl'f;nd^roJhhaLS 

STmSe cSl pThydl^^^ ch«n^ hepatitte. myasthenia grav«. psoriaaia. int«,tt.«l puimona-y 
l?Xnd te dlab«es. «.nceroos cachexia. Hl>«nfecUous cachexia andthe Hke. 

Background Art 

.00021 some compounds having iH-imldazoquinollne structure are known which are «"^'°9°"^'» 

ret^sSuni!:^^-^"-^"^^^ 

according to the present f*^}^ '^JZl^^il^ to have an inducing action of a few Kinds of cy- 
100031 Moreover, me «'«'«;^"«»"_«J_Sd^! m S^T^ribed in Journal of Interferon Research. Vol. 14. 
toklnes such as '"•«rt«7 <^ ^rtvatives having an Inhibitory actton 

have never been known so tar. 

Disclosure of the Invention 

,00041 An obiec, of the present mvenUon « to provide novel compounds which h-e ex^em Inhibltery ac«on. 
SSSt p^ducL of cyto^ncs such as "mF and IM ♦^•^-."^^.re^^^^^^ a resu«. they found 

f2ir^^:rrnr:::r.hu.«Hatastono^ 

era! formula (1) or salts thereof: 

J 
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derivatives represented by the following general formula (II) or salts thereof: 



5 



10 




wherein R"*, R^, ring A and m have the same meanings as those defined above; R^ represents hydrogen atom, an alky! 
group, benzyl group, triphenylmethyl group, an alkanoyi group which may be substituted, an alkoxycarbonyl group, 

15 benzyloxycarbonyl group, a thtocaibamoyi group whk:h may be substituted, an alkanesulfonyl group, a benzenesulfonyl 
group whteh may be substituted, or amidino group; Y represents methylene group, oxygen atom, sulfur atom, nitrogen 
atom, a group represented by NH, or a single bond; and n represents an integer of from 0 to 2. 
[OOOS] According to the third embodiment of tho present Invention, there are provided, among the compounds rep- 
resented by the aforementioned general fonmutas (I) and (H), the compounds wherein ring A is a benzene ring or a 

20 thiophene ring, or the salts thereof. 

[0009] According to another aspect, there is provided a medicament whk:h comprises as an acth^e ingredient the 
compound represented by the aforementioned general fonnula (1) or (11), or a phamnacologlcally acceptable salt thereof. 
The medicament is useful for preventive or therapeutic treatment of diseases of mammals including humans, in which 
a cytokine such as TNF, IL-I Is mediated, which Include chronk: Inflammalory diseases (e.g., rheumatic arthritis, os- 

25 teoarthritis. etc.), allergic rhinitis, atopte dermatitis, contact dermatitis, asthma, sepsis, septic shock, various autoim- 
mune diseases [autoimmune hemic diseases (e.g., hemolytic anemia, anaplastic anemia, Mlopathicthrombocythemia, 
etc.). autoimmune Intestinal diseases (e.g., ulcerath/e colitis, Crohn's disease, etc.), autoimmune oomeitls (e.g., kera- 
toconJunctWItls skx», spring catarrh, etc.), endocrine ophthalmopathy. Graves disease, sarcoid granuloma, multiple 
sclerosis, systemic erythematodes, multiple chondritis, pachydemiia, active chronic hepatitis, myasthenia gravis, pso- 

30 riasis, interstitial pulmonary fibrosis and the like], diabetes, cancerous cachexia, HIV-infectious cachexia and the like. 
[001 0] According to a further aspect, there are provMed a use of the compound rspresented by the aforementioned 
general formula (t) or (II), or a pharmacologically acceptable salt thereof for the manufacture of the aforementioned 
medk:ament; and a method for the preventive or therapeutk: treatment of diseases in which a cytokine such as TNF, 
IL-1 is mediated, whteh comprises the step of administering a preventively or therapeutically effective amount of the 

35 compound represented by the aforementioned general fonnula (I) or (11), or a pharmacologically acceptable salt tiiereof 
to a mammal including a human. In addition, the present Invention provides an inhibitor against production of tumor 
necrotizing factor (TNF) or lnterieukin-1 (IL-1) whfch comprises as an active ingredient the compound represented by 
the aforementioned general formula (I) or (II). or a pharmacologtealiy acceptable salt thereof. 

40 Best Mode for Carrying Out the Invention 

[0011] Spedfk: explanations of the compounds of tiie aforementioned general fomiulas (I) and (II) of the present 
invention will be given below. The compounds represented by the aforementioned general formula (i I) are characterized 
In that they have a specific saturated nitrogen-containing heterocyclic group whbh may have specific substltuents as 
45 R3 among ttie compounds represented by the aforementioned general formula (I). However, the scope of the present 
invention is not Dnriited to the compounds represented by the aforementioned general fonnula (11). and it should be 
understood that any compounds having as a saturated nitrogen-containing heterocyclic group which may be sub- 
stituted fait wtthln the scope of the present lnventk>n. 

[0012] In tiie aforementioned general f omiulas (I) and (10. examples of the alkyi group represented by R^ , R^ or R^ 
50 Include, for example, mettiyl ^oup, ethyl group, n-propyl group, isopropyl group, n-butyl group, isobu^ group, sec- 
butyl group, tert-butyl group, n-pentyt group, Isopentyl group, neopentyl group, n-hexyl group and the Dke. 
[0013] Examples of the cycloaikyi group represented by R^ Include, for example, cydopropyt group, cydobutyl group, 
cyclopentyl group, cyclohexyt group, cyctoheptyt group and tiie like. Examples of the aryl group represented by R^ 
Include, for example, phenyl group, 2-pyrldyl group, 3-pyridyl group, 4-pyridyl group, 3-pyridazlnyl group. 4-pyrtda2lnyl 
35 group, 2-pyrimidinyt group, 4-pyrimidinyl group, 5-pyrimidlnyl group, pyrazinyl group, 2-furyl group, 3-furyl group, 
2-thlenyl group, 3-ttilenyl group, 1-pyrrolyl group. 2-pyrrolyl group, S-pyrrolyt group, l-imldazolyl group, 2-lmkla20tyl 
group, 4-imidazolyl group, 1 -pyrazolyl group, 3-pyrazolyl group, 4-pyrBzolyl group, 5-pyrazolyl group, 2-oxazolyl group, 
4-oxazolyl group. S-isoxazolyl group, 4-i80xazolyi group, S-isoxazolyl group, 2-thiazolyl group. 4-thiazolyl group, 5-thi- 
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azolyl group, 3-isothlazolyl group. 4-lsothiazolyl group, S-isothlazolyl group, 1,2,3-tria2oH-yl group. 1,2,3-tria2ok4-yl 
group 1.2,3'-tr!a20l-5-yl group, 1 ,2,4-triazol-1 -yl group. 1 ,2.4-trlazol-3-y! group. 1 ,2,4-tria2ol-5-yl group, l-tetrazolyl 
group. 5-tetrazolyl group. 1 .2,5-thiadlazol-3-yl group, 1-indolyl group, 2-indolyl group. 3-indolyl group and the like 
[001 4) Examples of the halogen atom represented by R2 Include, for example, fluorine atom, chlorine atom, bromine 
atom, and iodine atom. Examples of the amino group which may have one or two substituents that is represented by 
R2 include, for example, amino group, methylamino group, ethylamino group. n-propyl«m»no group, Isopropylamino 
group, cyclopropylamino group, cyclobutylamino group, cyclopentylamino group, cyclohexyiamino group, dimethylami- 
no group, diethylamino group, aniline group, pyridylamlno group, 4-pyrtdylmethylamino group, benzylamino group, p- 
methoxybenzylamino group, dibenzylamino group and the Uke. Examples of the cyclk: amino group represented by R2 
include for example, l-aziridinyl group, l-azetidinyl group, l-pyrrolidinyl group, piperidino group, l-piporazinyl group, 
hexahydro-IH-azepin-l-yl group. hexahydro-lH-1,4-dia2epin-l-yl group, morpholino group. 4-thiomorpholinyl group 

and the like. • ^ ,. . 

(00151 Examples of the homocyclic or heterocyclic ring represented by ring A in the aforementioned general formulas 
(I) and (II) include, for example, benzene ring, cyclopentene ring, cyctohexene ring, cycloheptene ring, cyclooctene 
ring cyctoheptadlene ring, thiophene ring, furan ring, pyridine ring, pyrazlne ring, pyrrole ring, thiazole ring, oxazole 
ring azepine ring and the like. Examples of the alkyi group which may be substituted on the homocydte or heterocyclic 
ring include, for example, methyl group, ethyl group, n-propyi group, isopropyl group, n-butyl group, isobutyl group, 
sec-butyl group, tert-butyi group, n-pentyl group, isopentyi group, neopentyl group, n-hexyl group and the like. Exam- 
ples of the alkoxyl group which may be substituted on the said ring include, for example, methoxy group, ethoxy group, 
n-propoxy group, isopropoxy group, n-butoxy group, isobutoxy group, sec-butoxy group, lert-butoxy group, n-pentytoxy 
group, tsopentyloxy group, neopentyloxy group, n-hexytoxy group and the like. Examples of the halogen atom whfch 
may be substituted on the said ring include, for example, fluorine atom, chlorine atom, bromine atom, and Iodine atom. 
The number and kind of these substituents are not partfculariy limited, and when two or more substituents exist. Ihey 
may be the same or different 

[0016] In the aforementioned general formula (1), the saturated nitrogen-containing heterocyclte group represented 
by R3 means a saturated nitrogen-containing heterocyclic group whfch has one or more nitrogen atoms as ring^on- 
stilutlng atom(s). and which may further have one or more oxygen atoms or sulfur atoms as ringn^nstHutlng atoms. 
Examples Include 1 -azlridlnyl group. 2-aziridlnyl group. 1 -azetldinyl group, 2-azetldlnyl group. S-azetldlnyl group. 1 -pyr- 
rolidinyl group. 2-pyrrolldinyl group, 3-pyrrolldinyl group, pyrazolldlnyl group, imidazolldlnyl group, piperidino group, 
2i)iperidyl group, 3-piperidyl group. 4i)lperidyl group. 1 -piperazinyl group. 2-pipera2inyl group, hexahydro-l H-azepin- 
1 >yl group, hexahydro-1 H-azepln-2-yl group, hexahydro-1 H.a2epin-3-yl group, hexahydro-1 H-azepln-4«yl group, hex- 
ahydro-1H-1.4.dlazepin-1-yl group. hexahydro*1H.1,4-diazepin-2-yl group, hexahydro-1 H-1.4Hjia2epin-5-yl group. 
hexahydro-1 H-1 .4-diazepin-6-yl group, 2-morphollnyt group, 3-morpholinyl group, morpholino group. 2-thlomorphorinyl 
group 3-thlomorphollnyl group. 4-thiomorphollnyl group. 3-lsoxazolldlnyl group. 3-lsothlazolWlnyl group, 1 .2,3-trtazo- 
ndln-4.yl group. 1 .2.4.lria20lIdln-3-yl group, 1 .2.5-th ladiazolln-3-yl group and the like, and preferred groups Include, for 
example, S-piperidyl group. 4-piperklyl group. 1-piperazinyl group. 2-plperazinyl group, 3-pyrrolldinyl group, 2-a2etldinyi 
group 3-azetWlnyI group, 2-morphollnyl group. 2-lhlomorphollnyl group and the like. 

[OOItI In the aforementioned general formula (II). examples of the alkanoyi group whteh may be substituted that Is 
represented by include, for example, fonmyl group, acetyl group, propionyl group, n-butyryl group, isobutyiyl group, 
valeryl group isovaleryl group, ph^atoyl group, fluoroacetyt group, difluoroacetyl group, trifluoroacetyl group, chloro- 
acetyl group, 'dichloroacetyl group, trichtoroacetyl group and the like. Examples of the alkoxycarbonyl group represent- 
ed by R* include, for example, methoxycarbonyl group, ethoxycarbony! group, n-propoxycarbonyl group, isopropoxy- 
carbonyl group, n-butoxycarbonyl group. Isobutoxycaibonyl group, sec-butoxycarbonyl group. tert^)utoxycart)onyi 
group n-pentyloxycarbonyl group, n-hexyloxycaibonyl group and the Dke. Examples of the thiocarbamoyi group whfch 
may be substituted that is represented by include, for example, thiocarbamoyi group, methylthiocarbamoyi group, 
ethylthiocafbamoyi group, n-propylthiocarbamoyi group. IsopropylthtocarbamoyI group, n-butylthiocarbamoyi group, 
isobutylthtocarbamoyt group, sec-butylthtecarbamoyi group, tert-butyllhlocarbamoyl group and the like. Examples of 
the alkanesulfonyl group represented by R* Include, for example, methanesulfonyl group, ethanesulfonyl group, n- 
propanesulf onyl group, n-butanesulfonyl group and the like. ^ 
[0018] In the present spedffcatton, with respect to the substltutlng/blnding position of the terms the aryl group . the 
homocydte or heterocycHc ring" and "saturated nitrogen-containing heterocyclte group", the terms herein used encom- 
pass any groups In their meanings whteh may sub8tituteA)ind at any position on a substltutableft)ondable elemart 
among ring-constituting atoms, so long as the substttutlngA)lndIng position is not particularly limited, as some examples 
are shown above. 

[0019] In the aforemenltoned general formulas (I) and (II) of the present invention, when certain functional groups 
are referred to as "whteh may be substituted" or "which may have substltutents." the substttuent may be any group so 
long as It can substitute on the functional groups. The number and kind of the substltuent ere not partfculariy limited, 
and when two or more substituents exist, they may be the same or different. Examples include halogen atoms such 
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as fluorine atom, chlorine atom, and bromine atom; hydroxyl group; alkyi groups such as methyl group, ethyl group, 
n-propyl group. Isopropyl group, n-butyl group. Isobutyl group, sec-butyl group, tert-butyl group, n-pentyl group, Iso- 
pentyl group, neopentyl group, and n-hexyl group; trtfluoromethyl group; aryl groups such as phenyl group, naphthyl 
group and pyridyl group; alkoxyl groups such as methoxy group, ethoxy group, n-propoxy group, isopropoxy group. 

5 n-butoxy group. Isobutoxy group, sec-butoxy group, and tert-butoxy group; aryloxy groups such as phenoxy group; 
amino groups which may be substituted such as amino group, methylamino group, ethylamino group, n-propylamlno 
group. Isopropyiamino group, cydopropyiammo group, cyclobutylamino group, cyclopentylamino group, cyclohexy. 
iamino group, dimethylamino group, dtethylamino group, anillno group, pyridylamino group, bcnzylamino group, diben- 
zylamino group, acetylamlno group, trtfluoroacetylamlno group, tert-butoxycarbonylamino group, benzyloxycarbo- 

10 nylamino group, benzhydrylamino group, and trfphenylmethy Iamino group; formyl group; alkanoyi groups such as acetyl 
group propionyl group, n-butyryi group, isobutyryl group, valeiyl group, isovaleryl group, pivaloyi group, fluoroacetyl 
group! difluoroacetyl group, trifluoroacetyl group, chloroacetyl group, dtehtoroacetyl group, and Irtchloroacetyl group; 
aikoxycartoonyl groups such as methoxycarbonyl group, othoxycarbonyl group, n-propoxycarbonyl group, isopropox- 
ycartwnyl group, n-butoxycarbonyl group, teobutoxycarbonyl group, sec-butoxycarbonyl group, tert-butoxycarbonyl 

13 group n-penlyloxycarbonyl group, and n-hexyloxycarbonyl group; benzyloxycarbonyl group; carbanioyi group; alkyl- 
carbamoyl groups such as methylcarbamoy! group, ethytearbamoyi group, n-propylcarbamoyi group. Isopropylcar- 
bamoyl group, r^-butylcarbamoyl group, isobutylcarbamoyi group, sec-butylcarbamoyi group, and tert-butytearbamoy! 
group; ihiocarbamoyi group; alkylthlocarbamoyl groups such as methylthtocaibamoyi group, ethylthlocartoamoyi group, 
n-propylthrocarbamoyi group, isopropyfthlocarbamoyl group, n-butylthiocarbamoyi group, isobutytthlocarbamoyi 

so group, sec-butyllhlocarbamoy) group, and tert-butylthiocart>amoyi group; amkJIno group; alkylthk) groups such as meth- 
ytthio group; alkanesulflnyl groups such as methanesulflnyt group; alkanesulfonyl groups such as methanesulfonyl 
group, ethanesulfonyl group, n-propanesultonyl group, and n-butanesulfonyl group; aiybulfonyi groups such as p- 
loluenesulfonyl group, p-methoxybenzenesuHonyl group, and p-fluorobenzenesulfonyl group; aralkyl groups such as 
benzyl group, naphthyl group, pyridylmethyl group, turfuryl group, and triphenylmethyl group; nitro group; cyano group; 

25 sutfamoyi group; oxo group; hydroxylmlno group; alkoxylmlno groups such as methoxylmino group, elhoxylmino group, 
n-propoxylmino group, and Isopropoxytmino group; ethylenedloxy group and the like. 

[0020] The compounds represented by the aforementioned general formulas (I) and (II) of the present Invention can 
be converted Into salts, preferably, pharmacologically acceptable salts, If desired; or free bases can be generated from 
the resulting salts. 

30 [0021] Examples of the salts, preferably, the pharmacologically acceptable salts, of the compounds represented by 
the aforementioned general formulas (I) and (II) of the present Invention Include acld-addltlon salts, for example, salts 
with mineral acids such as hydrochtorfc acid, hydrobromfc add, hydroiodfc acid, nitric acW. sulfuric acid, and phosphoric 
acid- and salts with organte adds such as acetk; acid, propionic acid, butyric add. formic acid, valeric ackj. maleic add, 
fumaric add. citric acid, oxalic add. malic add, sucdnte add. laclte add, methanesulfonte add. ethanesulfonic add, 

35 benzenesulf onte add, p-toluenesulfonte add, mandellc add, 1 0-camphorsulfonfe add, tartaric add. stearic add. ghi- 
conc acid, nkx)tlnk: add. trtfluoroacetic acW, and benzote add. 

[0022) Among the compounds represented by the aforementioned general fonnulas (I) and (») of the present Inven- 
tion, optteal Isomers may exist for compounds having asymmetric carbons. These optkal acthre compounds and mix- 
tures thereof fall within the scope of the present lnventk>n. 
40 [0023] The compounds represented by the aforementioned general formulas (I) and (II) or the salts thereof according 
to the present Invention can exist as any crystalline fonn depending on manufacturing conditions, or exist as any 
hydrate or solvate. These crystalline forms, hydrates or solvates, and mixtures thereof fall within the scope of the 

present Invention. ^ ^ .u « 

[0024] Preferred compounds of the present Invention indude, for example, the following compounds and salts there- 
<5 of; however, the present invention is not limited to these examples: 

{l)4<hloro-1-{2-(4-plperidyl)ethy!)-1H-lmldazo[4.5-c]qulnoHne; 

(2) 4,8-dlchloro-1 -[2-(4-plpefidyOothylh1 H-lmidazo[4,5-clqulnoIlne; 

(3) 4^lofo-8-methyl-l -[2-(4-P9)eridyl)ethyl)-1 H-imWazo(4,5-c)quinollne; 
50 (4) 4^hloro-8-methoxy-1 -(2-(4-plperidyl)ethyn-1 H-lmldazo(4,5-clqulnollne; 

(5) 4-chloro-2-phenyl-H2 .(4-plperidyi)ethyl)-1H-imidazo[4.5-cJqulnoline; 

(6) 4 B-dfchloro-2i)henyl-1 -{2-(4-ptperidyl)ethyll-l H-imidazo[4.SH:lquinoline; 

(7) 4^loro-B-methyl-2-phenyl-1-(2-(4i)lperidyl)ethyl)-1H-imWazo[4.5 ^JqulnoHne; 

(8) 4-chloro-B^nethoxy-2i>henyl-142-(4i)lperidyO©thy!>1H-lmldazoI4.5<Jquinolh^ 
55 (9) 4-chloro-l -{2-(4-plperidyf)othyl)-2-trif luoromelhyl-1 H-lmidazo(4,5-clqulnoline; 

(10) 4,8-dtehloro-H2-(4-plp€ridyOethyl]-2 -ti1fluoromethyl-1H-lmldazol4.5-clqulnollne; 

(11) 4^hloro-8-methyl-1-{2-(4-plperidyOethyl)-2-trtfluoromethyl-1H-lmldazo[4,5-clqum^ 

(12) 4K:hloro-8-methoxy-1-t2-(4i3iperidyl)ethyip2-Uifluoromethyl-1H-imidazo[4.5<lquin 
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(1 3) 4<hloro-2-(4-memylphenyl>-H2H4-piperidyOethyn-1 H.imida2o[4.5HC]quino!lne; 
14)4^loro-^(4^llemoxyphenyl)-H2-(4-plperidyt)ethyl^1H-imk^azot4.6-clqulno 

(15) 4^:hloro-2.(4-nuorophenyO-1-[2.(4-plperidyl)e%0.1 H.imlda2o(4.^ 

(1 6) 4^hloro-1 -[2 -(4i)ip©ridyl)Gthy»)-2-{4-trifluoromethylphenyl)-l H-imidazoI4,5-clqulnolina; 

9 (17) 4<hloro-2-(2-luryl)-1 -{2-(4-plperidyl)othyih1 H*lmida2o(4,5-clqulnollne; 

(1 8) 4-chloro-l ^2-(4-piportdyl)ethyO-2-(2-ttilenyl)-1 H-imldazo[4.5-clquinollne: 

(19) 4<h!oro-2H2-imida2olyO-H2-(4-piperidyOethy0.1H-lmrdazo[4,5^1q 

(20) 4<liloro-1-[2-(4-piperidyl)ethy11-2-(2-lhiazolyl)-1 H-imlda2o(4,5-clqulnollne; 

(21) 4^lor<>-2-(5wTielhyl-24WenyO-H2-(4i)lperidyl)emyl>1H.|mldazot4.5^^^^ 

10 (22)4-chloro-1-(2K4S)iperidyl)othyl]-2-(2-pyrrolyO-lH-imida2ol4.5<)^^ 

(23) 4-methyI-2-phenyl«1-(2 .(4-piperidyOethyll-1H-lmkia2o[4.5<lqulnoHne; 

(24) 2*(4-nuorophenyl).4^ethyl-142H4-plperidyl)elhyl>1H-!mldazo(4.5<h^^^ 

(25) 4-methyl-H2-{4-plpefidy!)emyQ-2-(4-lrifluoromethylphenyt)-1 H-imW^^ 

(26) 2-(2-furyl)-4-methyH .(2-(4i>iperidyl)emyl)-1H-lml(la20l4^lqulno«ne; 
13 (27)4-methyl-H2H4-piperidyl)ethyll-2-(2-thlerTylV1H-lmldazc>[4^1quinollne; 

(28) 2-(2^mida2olyO-4-methy|.H2-(4-piperidy!)ethyl^1H-lmlda20t4,5-c)qu^nollne; 

(29) 4^ethyl-H2-(4-p»peridyOelhy1]-2-(2-thia2oly!)-1H-imida2ol4.5^)quinoline: 

(30) 4-methyl-2-(3.melhyl-2-lhjenyl)-1 -l2-(4.piperidy l)ethyll-1 HHm!da20{4.5^)qumolIne; 

(31) 4-methyl-2.(5HTiethyl-2.mienyl)-1-(2-(4-plperidyO0myIl-1H-imida2ol4.5K;]quinohn^ 

20 (32) 4^nethyi-1 -{2-(4-piperidyl)ethyl]-2-(2-pyrn>lyl)-1 H.imida2o(4.6-clqulnollne: 
(33) 4^nethy|.2-{1 Htiemyl-2-pyrT0lyl)-H2-(4-pipertdyl)ethyl)O H-lmidazo[4.5<^^ 

34 4^loro.6J3,9-tetrahydro.2i»henyI.H2-(4i>lperWyl)emyJhim^ 

35 4Krfiloro^7-dihydro-2-pheny|.H2.{4i)lperidyl)ethylV1H-i^^ 
(36)4^loro-2i)henyhl42-(4-plperidyi)ethyn-lH-lmlda2ol5,4^hlenoH32^^^^ 

25 (37) 4^loro-2.phenyl-H2-{3-pipertdyl)elhyq-1 H-lmlda2ot4.5<)quinollne; 
(38) 4-chlbro-H2-(2-mofphollnyl)«lhylh2.phenyl-1 H-imldazo[4,5Hcrt 
(39^ 4<hloro-2-pheny»-H2-(1 -plpera2lnyOothyl]-t H-lmlda2o[4,5-c)qulnollne; 
(40 4 67.8,9^)entachloro.2-emoxymemy|.H2.(4.thkmiorpholiny^^^ 

(42)T^loro-2-(3-methyl-2-thlerTyO-1-[2.^ 

[00251 The novel lH-lmidazopyridlne derivatives represented by the aforementioned general <;;^^"> 
coTdina to the present Invention can be prepared by various methods; however, the preparation methods of the com- 

33 pouT^otlp^'en^^^ 
mecompound^ represent 

aration methods include the compounds represented by the aforementioned general formula (11). 

So261 AS the first synthetic method of the compounds of the present Imrentlon. the foHow ng synthete me*^^ ca^ 
be used in accordance with the method disclosed In Japanese Patent Unexamined PubHcation (KOKAI) No. Hei 
40 3-206078/1991 or Tetrahedron, Vol. 51, p. 5813 (1995): 
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wherein R* represents hydroxyl group or an alkyi group; R» represents chlorine atom or an atkyt group; R^* has the 
same meaning as that defined for (except for hydroxyl group); and R», m and ring A have the same meanings as 

those defined above. 

[0027] In Step 1 . the compound of the general formula (IV) can be obtained by allowing the compound represented 
by the general formula (III) to react with a nitrating agent such as concentrated nitric add and fuming nitric acid In the 
presence or absence of acetic add. sulfuric acid or the like at a temperature ranging from (TC to 20(rC. 
[0028J In Step 2, the compound of the general f omiula (V) can be obtained by allowing the compound of the general 
fomiula (IV) to react with an appropriate chlorinating agent, for exampje, phosphoms oxychloride. thionyl chtoride. 
phosgene, oxalyl chloride, phosphorus pentachloride or the like, in the presence or absence of a sohrent such as 
toluene at a temperature ranging from 0*C to 200*C. 

[0029] In Step 3, the compound of the general formula (VII) can be obtained by reacting the amine represented by 
the general fomiula (VI) with the compound of the general fomnula (V) In a soWent such as N,N-dimethy»omiamWe 
and toluene In the presence or absence of a base such as triethylamlne and potassium caibonate at a temperature 
ranging from •lO'C to the reflux temperature of a solvent. 

[00301 In Step 4. the compound of the general fomiula (VIIQ can be obtained by redudng the nilro group in the 
compound of the general formula (VII) according to an appropriate redudng method, for example, catalytic reduction 
using a metal catalyst such as platinum. Raney ntekel, and palladium/carbon; reduction using ntekel chloride and so- 
dium borohytWde; reduction using Iron powder and hydrochloric add and the nke. 

[00311 The reduction can be carried out in a solvent such as water, methanol, ethanol, and letrahydrofuran. as well 
as a mixed solvent thereof, at a temperature ranging from 0»C to the reflux temperature of the solvent. 
[00321 »n Step 5, the compound of the general fonnula (OC) can be obtained by reacting the compound of the general 
. fonnula (VIIO with a compound represented by the following general fonnula (XI). (XII) or (XIII): 



R C(0R)3 



(XI) 



R' COX 



(XII) 



7 



EP1 104764A1 



(r'C0)j0 



Wherein R represents a lower alky, group; X represents a halogen atom; RV has the same meaning as that defined for 

' ^i''!!,^Jl'^T2i^'Sal.asicca.a^ 

piTesurn"S.r^^^^^ or absence o. a solvent such as N,N.limethy«ormamlde. tetrahydroturan. ac- 

-iS ra:r:^S,":^?s^^5XZo^^^^^^^^ sonec. .nnu. OX) can ho ohtajned by 
TO Sg the rmpouroS; gene.^ fom,«to (VI.O with a compound represented ..y the .oMowing genera, «om,u.a 
(XIV): 

R^CHO <XIV) 

«h«,«in RV has the same meaning as that defined for Ri (except for hydroxyl group). In the presence o»2.3-dlchloro- 
^"'"o- « ^'^'^^ ' '"^'""^ «e.rahydroft,ran at a temperature 

«» Sg the c^o^nd^ t aforLentionedUra" •om.la (VIIQ with a compound represented hy the following 
general formula (XV): 



(XV) 



25 



l^*Th«.h.„rinBtion is canled out by protectlngtho compound of thegenerBlfomwla(X). If desired, at the nl^ 
^r^L^ufdt thlTcSrSi th^^ » adia^n, to the saturated nltn,flen<ontainin9 heterocyclic group repre- 



40 



formula (XVI): 



"robtinti^^arrs-'^'C^ 
=«o-Ira^^r.^^^^ 

[oSj'^lnthe.hlrdsyn.hrticme.hodofthecompoundsof.hepresem 
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wherein Z represents an aromatic ring; the symbol "a" represents an Integer of 1 or 2; and R^, R®, m and ring A have 
the same meanings as those defined above, can be obtained by carrying out suitable oxidation of the compound of 
the general fomiula (IX) which has an aryl group substituted with methylthio group as R**', after protecting, it desired, 
the nitrogen atom not bound to the (CHs)^ group, that is adjacent to the saturated nitrogen-contalning heterocyclic 
15 group represented by R^, with a protecting group such as alkanoyl groups in a conventional manner, and further de- 
protecting in a conventional manner, if desired. 

[0036] The oxidation can be carried out in various manners according to the desired product. More specifically, the 
preparation can be made, when the symbol "a' represents an integer of 1 , by reacting with an oxidizing agent, for 
example, chromic acid, hydrogen peroxide. m-chloropert>enzoic acid, sodium periodate. potassium pertodate or the 
^ like, or when the symbol 'a* represents an Integer of 2, with an oxidizing agent, for example, chromic acid, hydrogen 
peroxide, nvchtoroperbenzoic add. osmium tetraoxide. ruthenium tetraoxide or the like, In a solvent such as tetiahy- 
drofuran. 1.4-dloxane, 1 ,2-dlchtoroethane, methanol, acetone, and water, as well as a mixed solvent thereof, at a 
temperature ranging from O'C to the reflux temperature of a soh/ent. 

[0039] In the forth synthetk: method of the compounds of the present Invention, the compound of the general formula 
is (I) wherein R^ is hydroxyl group can be obtained by allowing a compound of the general formula (1) wherein R^ la 
chlorine atom to react with water and an appropriate acid or base In a solvent at a temperature ranging from 0*C to 
the reflux temperature of a soh^ent. Examples of the appropriate acid include, for example, organic acids such as formic 
acid, acetic acid, and trifluoroacetic acid, and mineral acids such as hydrochloric acid, sutfurk: add. and hydrobromic 
acid. Examples of the appropriate base include, for example, hydroxides, carbonates and hydrogencarfoonates of alkali 
30 metal such as sodium and potassium and of alkaline-earth metal such as magnesium and caldum and the like. Ex- 
amples of the solvent Include, for example, ateohols such as methanol, ethanol and n-propanol. N.N-dImethylfomrta- 
mide. 1 ,4-dioxene, tetrahydrof uran and the like, and water-containing solvents thereof. 

[0040] In the fifth synthetic method of the compounds of the present invention, the compound of the general fonmula 
(I) wherein R^ is fluorine atom, bromine atom or Iodine atom and R^ is R^' can be obtained by allowing a compound 

35 whfch Is obtained by reacting the compound of the general fonmula (I) wherein R2 Is chlorine atom and R^ is R^' or 
wherein R2 is hydroxy! group and R^ is R^' with trtfluoromethanesutfonlc anhydride, methanesulfonyl chloride or p- 
toluenesulfonyl chk>rideto react with a metal hallde (e.g., potassium fluorkJe, sodium fluoride, lithium fluoride, potassium 
bromMe, sodium bromide, potassium iodide, sodium Iodide, etc.) In an aprotk: solvent such as dimethylsulfoxide, N, 
N-dimethylfonnamkie. and acatonltrfle In the presence or absence of a phase-transfer catalyst such as tetraphenyl- 

^ phosphonlum bromide, hexadecyltributytphosphonium bromMe, and 1 e-crown-6 at a temperature ranging from 0*C to 
the reflux temperature of a solvent. 

[0041] In the sixth synthetic method of the compounds of the present invention, the connpound of the general fomfiula 
(I), wherein R^ is a saturated nitrogen-containing heterocyclic group of which the nitrogen atom that is not bound to 
the adjacent [CH^f^ group is deprotected. can be obtained by subjecting the compound of the general formula (I). 
^ wherein R3 is a saturated nitrogen-containing heterocyclk; group having a protecting group such as alkanoyl groups, 
alkoxycart}onyl groups, benzyl group and trifluoromethyl group on the nitrogen atom whch Is not bound to the adjacent 
(CH2)fn group, to deprotectlon with an acU or alkali, or to catalytic reduction with a metal catalyst, according to the type 
of !he protecting group of the nitrogen atom. 

[0042] The deprotectlon by using an acid or alkali can be earned out with an appropriate acid or base In the presence 
90 or absence of a cation scavenger such as anisole and thioanlsole In a so^ent. Examples of ttie soh/ent used include, 
for example, ethyl acetate, methylene chloride, 1 ,2-dk:htoroethane, 1 ,4-dloxane, methanol, ethanol, n^propanol, N,N- 
dhndthylformamkle, tetrahydrof uran, and water, as well as a mixed solvent thereof. Examples of the acid used include, 
for example, hydrochloric acid, an ethyl acetate solution of hydrogen chloride, an ethanolic solutton of hydrogen chlo- 
ride, sulfuric add, hydrobromic ackJ, trifluoroacetic add. methanesutfonic add, p-toluenesulfonic acid, formic add, 
^ acetic add and the like. Examples of the t>a8e include, for example, hydroxides, caitwnates and hydrogencart)onate8 
of alkali metal such as sodium and potassium, and of aflcailne-earth metal such as magnesium and caldum and the 
like. The reaction can be carried out at a temperature ranging from 0*C to the reflux tennperature of a solvent. 
[0043] The catalytic reduction can be carried out by using an appropriate metal catalyst such as platinum, palladium/ 
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carbon Raney nickel. Peartman's reagent in water, ar» alcohol such as methanol, emanol and n-propano , and acetic 
!T«wellasamixedsolventthereo(inthe presence or absence of an acidsuch 

rwiglngfrom room temperature to the reflux temperature of the solvent under a pressure ranging from normal pressure 

iSl^^Mhe seventh synthetic method of the compounds of the present invention, the compound of the general 
oZ a (1) wherein is phenoxy group which may bo substituted can be obtained by reacting the compound of the 
oeneral oLula (1) wherein Is chlorine atom with a phenol derivative which may be substrtuted ,n the Presence of 
a base such as sodium hydroxide and potassium hydroxide In the presence or absence of a solvent such as N.N- 
dlmethvlfoimamide and toluene at a temperature ranging from on; to 200»C. 

Sinthe eighth synthedc method of tbecompoundsofthe present inven«on.thecompound of heg^^^^ 
hw^erein R» is amino group can be obtained by subjecting the compound of the general fomHila I) wherein 

group Which may be substituted, that is obtained by the seventh synthetic method, to reacUon together w«h 
SirZi awtate in the presence or abseiwe ol a solvent such as N.rMimethy»om,amide and toluene at a temper- 

|SrTthe^Wh5n*etter^^ethodotm 

nwt.LnR2 is amino group which may have oneor two substituenteoracycBcaminogroupwhch may besubstitut^ 

S^be Obtained by sub^ng the compound of the general lomiula (1) wherein R^ is chionne atom to reaction together 
rh«.«nlned«lvatlvrwhlchmayhaveoneortwosubstltuentsoracycllc amine de^^^^^ 
to™ e presence or absence ol a base such as triethylamine. potassium carbonate and sodmm hydndo ,n the preseno, 
or^ence of a solvent such as water, alcohols including methanol, ethanol and n-propanol. methylene chlonde. 
U-dlehlroethane. N.N-dlmethy»omiamide. 1 .4K«oxane, tetrahydrofuran and toluene at a temperature ranging from 

0*C to 20O'C under nomial pressure or a pressurized condition. 

t00471 in*eienthsyntheticmethodofthecompound.ofmepre8entimrention.thecompoundothegene^ 
Kere n is amino group can be obtained by sublecthg the compound of the genera^ fonnula (l) wherein R^ Is 
SLSL group. d*,enzyLno group, or p^ethoxybenzylamino group, which is obtained In the n,nm synthe* 
Sd t catelyt^ reduction by using an appropriate metal catalyst, or by subiecUng the compound of the general 
tonnula'm wherein RS Is p-methoxybenzylamino group to deprotection using an add. j„ ^ . 

S ThT«telyBc reduction c^ be carried out with a metal catalyst such a. P"-'"*""^" "^^"J:""^ 
eaqent in a soh/ert such as alcohols including methanol and ethanol. and water, aa well as a mixed solvent thered 
^lierature ranging from room temperature to the reflux temperature of a solvent in the prese,|ceorab.««e of 
an aSdTi^ ashydrLhloric acid, acetic acid andfomilc acid, ammonium 
rn-EaplsureLgtog from nom,al pressure toaOOkg/cm^.T^edeprotectionusIng^ 

an aod such as hydrochloric acid, sulfuric acid, tnlluoroacetfc acW and irifluoromethanesuMonc add in a solvent sud. 
« aSho?i"iud.ng methanol and ethanol. methylene chloride. 1 .a-dlchloroethane. 

tlane. and N.N-dlmetbylfomiamlde in the presence or absence of a catton scavenger such as anlsole and thioanlsole 
at a temperature ranging from 0*C to the reflux temperature of a soh/ent. 

5^3 in^e eleventh synthetic method of the compounds of the present invention, the compound of the genera^ 
omZL (n remin R' la a saturated nltrogen^onialnlng heterocyclic group whteh is substituted wHh oxo group can 
bT^ilX ««tog the^und of L general lomuila (1) whereU, R3 is a saturated nilrogen^ontain.ng hete- 
S^?So«^vSto«ubs5Zl with ethytenedloxy group, With an acid sud, as hydrochloric add. ett,yl acetate 
SS^chlorlde. an ethanollc^lutlon of hydrogen d,loride,sulfuricadd.hyd^^^^ 
^dp^dueneadlonlc add. fom* acid and acetk: add in the presence or absence of a solvent sud, as ethyl acetate. 

1.4-dl,;xane. telrahydrolunm. methane., ethanol. n-propanol and N.N.llme.hylfom,amlde. or a 
watar-contalnlno solvent thereof at a temperature ranging from 0*C to 200*C. 

rcS^rrhe inthenc m«ho?of the compound, ol the present Invention, the compound ol the general 

Ha (1) re^nFpSTsaturated nitrogen^ntainlng heterocydic gmup whid, is substituted ^ydrox^lno 
a^ror an alK^ W^ group can be oblSned by reading the compound ol the general fom,ula W wherein H3 Is a 
'si^ural n»«^n Jnlng'heterocydic group whld. Is substituted with oxo grouMhat b obtained by the elevenm 
synthetic method, with a compound represented by the tollowing general fomiula (XVIII): 

n'-om^ pcviii) 



Wherein represents hydrogen atom or an alkyJ group, ^^♦c.e«i.»« 
rrjresence or absence of a base sud, as triethylan,lne. dilsopropylethylamine^ Th! T.^*^^ 
«LtfTsodium hydrogencarbonate and sodium acetate in a solvent sud, as ateohols IndudUig methanol, emand 
^t^l.N.N^myHom,amide.1.4Klioxane.tetrahydrofu,an.and 
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to the reflux temperature of a solvent. 

[00511 m the thirteenth synthetic method of the compounds of the present Invention, the compound of the general 
formula (I) wherein R2 is hydrogen atom can be obtained by subjecting the compound of the general formula (I) wherein 
r2 is chlorine atom to catalytic reduction using a metal catalyst such as platinum and palladlumA»rbon in the presence 
5 or absence of an add such as hydrochloric actd and acetic ackJ in an alcohol solvent such as methanol and ethanol 
or a water^ontainlng solvent thereof under nonnal pressure at a temperature ranging from room temperature to the 
reflux temperature of a solvent. 

[0052] In the fourteenth synthetic method of the compounds of the present Invention, the compound of the general 
formula (I) wherein R3 Is a saturated nitrogen-containing heterocyclic group having an appropriate substituent on the 

10 nitrogen atom which is not bound to the adjacent {CH^U group, can be obtained by reacting an appropriate reagent 
with the compound of the general formula (1) virherein R3 is a saturated nitrogen-containing heterocyclic group not 
having a protecting group on the nitrogen atom which is not bound to the adjacent (CHj)^ group 
[0053] The reaction can bo carried out in the presence or absence of a solvent such as N.N-dlmethylformamide. 
methylene chloride, tetrahydrofuran. toluene, pyridine, nitrobenzene. 1 ,2-dlchloroethane, 1 .4-dloxane, methanol, eth- 

15 anol, n-propanol and water, as well as a mixed solvent thereof, in the presence or absence of a base such as triethyl- 
amirie and.potassium carbonate at a temperature ranging from 0»C to 200X. 

[00541 Examples of the appropriate reagent include, for example, alkyi halkJes, triphenytmethyt chloride, benzyl chlo- 
ride benzhydryl chloride, a mixture of fonnlc add and f onmalln. acetyl chloride, acetic anhydride, trlfluoroacetlc anhy- 
dride benzoyl chloride, benzyl chlorocaibonate. ethyl chlorocarbonate, dkert-butyl dlcarbonate. sodium cyanate, alkyI 

20 isocy'anates sodium thiocyanate, alley! isothlocyanates, 1H-pyrazole-1-carboxamldlne. methanesulfonyl chloride, p- 
toluenesulfonyJ chloride, p-fluorobenzenesulfonyl chloride, urethancs, alkylurethancs. thlourethanes. alkylth- 
iourethanes and the lil<e. ... , 

[00551 In the fifteenth synthetic method of the compounds of the present invention, the compound of the general 
formula (I), wherein is a saturated nitrogen-containing heterocyclic group substituted with an alkoxycarbonyl group 

25 or benzyloxycarbonyl group on the nitrogen atom which is not bound to the adjacent (CH2)„, group, can be obtained 
by reacting the compound of the general formula (I) wherein R^ is a saturated nitrogen-containing heterocyclic group 
substituted with an alkyI group or benzyl group on the nitrogen atom whteh is not bound to the adjacent (CH2)ri group 
with an alkyI chlonxarbonate or benzyi chlorocarbonate in the presence or absence of a schrent such as methylene 
chloride and toluene in the presence or absence of a base such as triethylamlne and potassium carbonate at a tem- 

30 perature ranging from O'C to 200*C. 

[00561 Some of the compounds represented by the general fomiulas (III) to (Vlll) which are starting materials or 
synthetic intermediates in the preparations of the compounds of the present invention are known compounds, which 
are disclosed in. for example, Journal of Medfcinal Chemistry. Vol. 18, p. 726 (1975); Vol. 33. p. 1880 (1990); and Vol. 
40 p. 1779 (1997); International Patent Publication No. 97/20820; European Patent Publication No. 223124 (1987) 

35 end the like, and can be prepared according to the method described therein. The preparattons of some novel com- 
pounds will be described In reference examples. 

[00571 The medicaments virhlch comprise as an acth^e Ingredient the novel 1 H-lmldazopy ridlne derivath/e represented 
by the aforementioned general formula (I) or (11) or a salt thereof are generally administered as oral preparations In the 
forms of capsules, tablets, fine granules, granules, powders, syrups, dry syrups and the like, or as parenteral prepa- 
re rattons in the forms of injections, suppositories, eye drops, eye ointments, ear drops, nasal drops, dermal preparations. 
Inhalations and the like. These fonmulatlons can be manufactured according to conventional methods by addition of 
pharmacotogically and pharmaceutically acceptable additives. For example, in the oral preparattons and suppositones, 
pharmaceutical Ingredients may be used such as exclpients such as lactose, D^nannltol. com starch, and crystalline 
cellulose; disintegrators such as carboxymethyteellulose and carboxymelhylcellutosecakslum; binders such as hydrox- 
« ypropyteellulose, hydroxypropylmethylcellulose. and poVvinylpyrroIidone; lubricants such as magnesium stearate and 
tate; coating agents such as hydroxypropylmethylcellulose. sucrose, and titanium oxide; bases such as polyethylene 
glywl and hard fat and the like. In Injecttons, or eye or ear drops and the like, pharmaceutteal Ingredients may be used 
such as solubiUzers or solublllzlng aids whfch may constitute aqueous preparations or those dlssoh/ed upon use such 
as disUlled water for InjecUon, physlologfcal saline, and propylene glycol; pH modifiers such as inorganic or organfc 
50 adds or bases* IsotonteiUes such as sodium chloride, glucose, and glycerin; stabilizers and the like; and In eye ointments 
and dermal preparations, pharmaceutteal Ingredients which are suitable for ointments, creams and patches such as 
white vaseline, macrogols, glycerin, and cotton cloth. 

[0058] A dose of the compounds of the present Invention to a patient under therapeutte treatment Is generally from 
about 0.1 to 1,000 mg In oral admlnlstratton. and from about 0.01 to 500 mg in parenteral administration for an adult. 
55 whteh may depend on the symptoms of the paUent. The aforementioned dose can be administered once a day or 
several times a day as dhrWed portions. However. It Is desirable that the aforemenUoned dose may suitably be Increased 
or decreased according to a purpose of a therapeutte or preventive treatment, part or type of a disease, and the age 
or symptoms of a patient. 
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Examples 

10059] The present invention will be explained by referring to Reference Examples and Working Examples However, 
the scooe of the present invention is not limited to these examples, 
moeoi The abbreviations in the tables have thefoH^^ 

Ac, acetyl; Ms. methanesulfonyl; Ts. p-toluenesulfonyl; Me. methyl; Et. ethyl; n-Bu, n-butyl. 
Reference example 1 

Ethyl N-triphenylmethyl-4-piperidinecarboxylate 

r0061l To a solution of 78 5 g of ethyl Isonlpecotate and 81 .5 ml of trtethylamine in 750 nfil cf methylene chloride. 
149 g of triphenylmethyi chloride divided in threeportiona was added portfonwbem^ 
was surred for 16 hourc. The reaction mixture was added with water and extracted wto 
waswashedsuccesslvely with water and saturatedbrine.anddrted.andthenthesoW^^^ 

brown liquid was added with diisopropyl ether, and the precipitated crystals were collected by ffifratwn and washed 

SloSmpyl ether to givem 

the melting point of from 147.5 to 148.5'C. 



20 


Elemental analysis for C27H29N02 




Calculated % 


C. 81.17; 


H, 7.32; 


N, 3.51 




Found % 


C. 61.19; 


H,7.22; 


N. 3.44 



23 Reference example 2 

N-Triphenylmelhyl-4-plpericflnemelhBnol 

f00621 To a suspension of 10.6 g of lithium aluminium hydride In 300 ml of dried tetrahydrofuran. a solution of 112 g 
30 of ethyl rwriphenylmethyM-plperldln»«»ftK)xylate In 400 ml of dried tetrahydrofuran was added dropwoe "n|*er toe- 
crSa aTtt^e mixture was s*red at room temperature for 4 hours. The reaction mixture was added dropw.se w«h 
a Se St«^J^fun.n and 1 0% aqueous sodium hydroxide solution under ^^^^ 
Tr^rand wa^ed with tetrahydrofuran. Tl,efmrateswem combined and cor«en^^ 
■n,e coloriess solid was washed with methanol to give 84.2 g Of colortess crystals. Reaystalllzatlon from methanol 
33 gave colorless crystals having the melting point of from 92 to 995^. 



Elemental analysis for C25H27NO 


Calculated % 
Found % 


C. 83.99; 
C. 83.79; 


H, 7.61; 
H. 7.74; 


N, 3.92 
N. 3.94 



[0083] |„accordancewlththemethodofReterence«<ample2.theccmpoundofReferenceexample3wa8obtalne<l 



Reference example 3 
N-TriphenylmethyM-pIperidlneothanot 

[0064] 

K::^rumJ^^^^ 1.26(lH.brB). 1 .36(2H.brs). 1.46.1.58(4H.m). 1.67(2H.d. J.12Hz). 3.05(2H.brs). 
3.74(2H,l.J=6Hz). 7.14(3H.t.J=7.5H2). 7.24(8H,l.J=7.5H2), 7.48(6H^r8) 
IR spediwn v (»q.)cm-': 3416 
Mass spectrum m/2: 371 (M-") 



12 



EP1 lb4 764A1 



Reference exannple 4 

(N-TriphenylmethyM-piperldyOmethyl methanesulfonate . 

5 [0065] To a solution of 84.0 g of N-trlphenylmcthyl-4-pfperidInemethanol and 36.2 ml of trlethyjamino In 420 ml of 
dried tetrahydrofuran, 1 8 3 ml of methanesutfonyl chloride was added dropwlse under Ice-cooUng, and the mixture was 
stirred at room temperature for 5 5 hours. The reaction mixture was added with water and extracted with diethyl ether 
The extract was washed successively with water and saturated brine, and dried, and then the soh/ent was evaporated. 
The resulting residue was added with a mixture of isopropanol and nrtethanol, and the precipitated crystals were col- 

10 tected by filtration and washed with methanol to give 90 4 g of colorfess crystals. Recrystallization from a mixture of 
methylene chloride and methanol gave colorless prisms having the melting point of from 129.5 to 134'C. 



15 . 



Elemental analysis for C26H29NO3S 


Calculated % 
Found % 


C, 71 69; 
C, 71 68; 


H, 6.71; 
H. 6.47; 


N, 3.22 
N, 3.19 



[0066] In accordance with the method of Reference example 4. the compound of Reference example 5 was obtained. 

20 Reference example 5 

2-(N-Trlphenyimethyl-4-plperidyl)ethyl methanesulfonate 
[0067] 

29 

Appearance: colorless crystals 
Recrystallization sohrent: methanol • diethyl ether 
mp:111.5-114»C 



30 


Elemental analysis forC27H3^N03S 




Calculated % 


C. 72.13; 


H. 6.95; 


N. 3.12 




Found % 


C. 72.03; 


H. 7.12; 


N. 3.14 



^ Reference example 6 



4-Azidomelhyl-N-lriphenylmethylpiperidin0 

[0068] A suspension of 60 0 g of (N-tr1phenylmethyl-4-plpertdyl)methyl methanesulfonate and 1 7.9 g of sodium azide 
^ in 300 ml of dried N.N-dimethyl-formamlde was stirred at 70*C for 17 hours. After the reaction, an insoluble matter 
was filtered off and the filtrate was concentrated. The resulting residue was added with water and extracted with ethyl 
acetate. The extract was washed successively with water and saturated brine, and dried, and then the solvent was 
evaporated. The resulting solid was washed successively with ethanol and n-hexane to give 42.6 g of colorless crystals. 
Recryslanization from a mixture of molhanol and diethyl ether gave colorless crystals having the melting point of from 
« 103.5 to 105.5»C. 





Elemental analysis for C25H2eN4 




Calculated % 


C. 78.50; 


H, 6.85; 


N. 14.65 


50 


Found % 


C. 78.45; 


H. 6.74; 


14.82 



Reference example 7 



tert-Butyl 2-(2-azidoethyO-1 -piperidinecarboxylate 

55 

[0069] To a solution of 46.7 g of tert-butyl 2-(2-hydroxyethyl)-1-plperidlne-carboxylate and 31 .3 ml of trtethylamlne 
in 300 ml of dried tetrahydrofuran, 1 5.8 ml of methanesutfonyl chloride was added dropwlse under ice-co6ting. and the 
mixture was stirred at room temperature for 2 hours. The reaction mixture was added with water and extracted with 
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diethyl ether. The extract was washed successively with water and' saturated brine, and dried, and then the solvent 
was evaporated. The resulting solid was washed with n-heptane to gh^e 54.4 g of colortess crystals. And then, 22.9 g 
of sodium azrde and 220 ml of N .N-dlmethylformamide were added to the resulting crystals, and the mixture was stirred 
at 70*C for 4 hours. After the reaction, an insoluble matter was filtered off and the filtrate was concentrated. The resulting 
5 residue was added with water and extracted with ethyl acetate. The extract was washed successively with water and 
saturated brine, and dried, and then the solvent was evaporated to give 43 2 g of a yellow liquid 

NMR spectrum 6 (0MSO-d6)ppm: 1. 20-1. 32(1 H.m).1.40(9H.s),1. 48-1 .58{5H.m),1. 60-1 .68(1 H,m).1 .88-1 .96(1 H. 
m).2 71-2 78(1H.m).3.28(2H.t,J=6.5H2).3 80-3.86(1 H,m),4.19-4.25(lH,m) 
10 IR spectrum v (liq )cm-i : 21 04,1 692 

Reference example 8 

4-0x0-1 -piperfdineacetonitille 

15 

[0070] A suspension of 25.0 g of 4-piperidinone monohydrochloride monohydrate, 11 .5 ml of chloroacetonitrile and 
57 0 ml of diisopropylelhylamlne in 250 ml of teUahydrofuran was refluxed for 10 hours. After the reaction, an insoluble 
matter was filtered off. The filtrate was added vinth saturated aqueous sodium hydrogencarbonate solution and exUacted 
with a mixture of ethyl acetate and methanol (10:1). The extract was dried, and the solvent was evaporated to give 
20 brown crystals. The crystals were washed with a mixture of ethyl acetate and n-heptane to give 15.7 g of pate brown 
crystals 

NMR spectrum 5 (COCyppm: 2.53(4H.t.J=6Hz).2 91 (4H,t,J=6H2),3 66(2H,8) 
IR spectrum v (KBr)cm-^: 2232,1714 
25 Mass spectrum m/z: 138(M^) 

[0071 1 In accordance with the method of Reference example 8. the compound of Reference example 9 was obta^ed. 
Reference example 9 

4-(tort-Butoxycari3onylamino)-1-piperidlneacetonitrile 
[0072] 

35 Appearance: colorless needles 

Recrystalllzation solvent: methanol 
mp: 147-14B'C 



40 


Elemental analysis for C^2^t^^2 


Calculated % 


C, 60.23; 


H, 8.84; 


N, 17.58 




Found % 


C, 60.08; 


H, 8.63; 


N. 17.55 



Reference example 10 

45 

N-TriphenylmethyM-plperidlneacetonltrfle 

[00731 A suspension of 90.4 g of (N-lriphenytmethyl-4-plperldyl)methyl methanesulfonate, 3.50 g of potassium iodide 
and 20.3 g of sodium cyanide In 400 ml of dried dlnnethylsulfoxlde was stirred at 90'C for 5 hours. The reaction mixture 
^ was added with water and extracted with ettiyl acetate. The extract was washed successhrely with water and saturated 
brine, and dried, and the solvent was evaporated to give a yellow liquid. The liquid was added wKh methanol, and the 
precipitated crystals were collected by filtration and washed with methanol to give 70.0 g of coloriess crystals. Recrys- 
talBzation from a mixture of methylene chloride and methanol gave coloriess crystals having the melting point of from 
13Blo139*C. 

55 
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Elemental analysis for C2eH26N2 


Cabulated % 
Found % 


C, 85 21; 
C.85 35; 


H, 7.16; 
H. 7.26; 


N, 7.64 
N, 7.62 



[0074] In accordance with the method of Reference example 1 0, the compounds of Reference examples 1 1 through 
13 were obtained 



Reference 
ejcample 




Physical properties 
(Recrystallization solvent) 


11 




colorless crystals (MeOH-EttO) 

mp,158.5-180.5*1C 

Bemsntai analym for C^Hg^N* 
Caled. S: C. 85^; H, 7.42; N. 7^6 
Found %: C. 85.21; H. 752; N. 7^ 


12 




eoloriess prisms Gso-PrjO-n-Heiitane} 
mp.4S-49t 

Elemental analysts for O^J^^a^O^ 
Calod. %: C. 84^6; H. 8^9; N. 12.49 
Found %: 84J01; H, N. 12.35 


13 




eoloriess crystals Qso^Pr^O) 
iiip,89~'90^C 

Elemental analysis for C|iH,aNtOa 
Calcd. %: C. SBM; H, BM; H, 12w38 
Found %i a 58.31; H. 8i>1; N. 12.37 



Reference example 14 
N-TrlphenylmelhyM-plperkllneacetic acid 

[0075] A suspension of 21 .2 g of N-trlphenylmethyl-4-piperidineacetonitrile, 1 27 ml of 1 0% aqueous sodium hydrox- 
ide solution end 312 ml of ethanol was refluxed for 74 hours. The reaction mixture was neutralized with 10 % hydro- 
chloric acid under ice-coollng» and then adjusted to pH 4-5 with 10% aqueous citric acid solution. The precipitated 
crystals were collected ty filtration, and washed successively with water and methanol to give 23.6 g of colorless 
crystals. Recrystallization from a mixture of methanol and ethyt acetate gave colorless needles having the melting point 
or from 197 to 209*C (decomposition). 



Elemental analysis for C2BH27NO2 


Calculated % 
Found % 


c.ei.oi; 

C, 80.B5; 


H, 7,06; 
H. 7.17; 


N. 3.63 
N, 3.70 
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Reference example 15 

Ethyl N-trlphenylmethyl-4-piperidlneacetate 

ro0761 A suspension of 23.6 g of N-triphenytmethyM-piperldlneacetic add. 16.9 g of potassium carbonate and 5.0 
rditbvl bromide in 230 ml of dried N.N-^^^^^ 

n^SuTZ added with water and ethyl acetate, and the precipitated crystals were collected by filtration and washed 
wS J^ler to give 20.6 g ot colorless crystals. Recrystalllzatlon from a mixture of methanol and tetrahydrofuran gave 
colorless crystals having the melting point of from 1 65 to 1 66'C 



10 



15 



20 



25 



33 



40 



43 



Elemental analysis forCje^ai^^a 


Calculated % 
Found % 


C,81.32: 
C.B1.08; 


H, 7.56; 
H, 7.69; 


N, 3.39 
N. 3.43 



Reference example 1 6 
4,4-Ethylenedioxy-1-piperidineacetonitrao 

tOOTTl A solution ot 10.0 g ot 4-oxo-1-plperidlneacelonlWte. 22.8 g o( ethylene glycol and 0.62 g of anhydrous p- 
SsionicacidmiOOmlottoluenewesretluxedforehou^wnhDean-sta^ 

the reaction mixture was added with saturated aqueous sodium hydrogencaibonate solution and extracted with ethyl 
ie^t^Se e^act was dried, and the solvent was evaporated to give a pale brown liquid. The resuMng liquid was 
^rS lJ, »!l.^ina column chromatography using ethyl acetate - n-heptane (1 :3) as an eluimg solvert to give 12.B g 
Ola colorless fiquM. 

NMR spectrum 5 {CDC\^)ppm : 1 .78(4H,t.J=6Hz),2.69(4HW=6Hz).3.52{2H.s).3.96(4 H.8) 
IB spectrum v (llq.)cnr': 2230.1094 
Mass spectrum m/2: 1 B2(M*) 

Reference example 17 
4-AmInomothyl-N-trtphenylmethylplpoi1dlne 

100781 To a suspension o» 4.70 8 of lithium aluminium hydride In 250 ml of dned tetrahydrofuran. a solution of 47.7 
S^?a.iIo.^?N«^^enylmejl^ 

fng an" theTSre was siZ a. rocSn temperature for 4 hours. The readion mixtuje ^-^libS^rt^^^^ 
mWure of tetrahydrofuran and 10% aqueous sodium hydroxide solution under ce-cooBng. An insoluble matter in the 
Sure Ji nr^Tand washed with t*^ 
trated to gWa 48.1 g of a oolortess liquid. 

NMR spectrum 8 (CDCyppm: 1.14(1H,brs),1.36(2H.brs).1.48(2H.qd.J=5^.5Hz).1.68 {2H.d.J=11.5Hz).2.59(2H. 
d.J=8Hz),3 10(2H.br8).7 14(3H,t.J=7.5Hz).7.26(8H,t.J=7.5Hz ).7.47(6H.br8) 
in spectrum v (liq.)cnr': 3056,3028 
Hlj^ resolution mass spectmm: Analysis tor C23IW2 

Calculated mb: 356.2252 
Found m/Z: 356.2250 

50 Reference example 18 

4-(2-Amlnoethyl)-N-ttiphenylmethylplpertt«ne 

fOOTSl To a suspension of 21.7 9 of Hthhim aluminium hydride In 300 ml of drted tetrahydrofuran. a solution of 28.1 
„ Snc]St^Si^ln1Mm.ofdriedtelnUvdrotun«wasadded 
" ralTtiS^i«^d*en.asolutlonof70.08ofl«^ 

rerhyTfurlnwas added dropwise to themixtur. under ice^ng. and the 

treruiTeTacion mi=^re was added dropwl«» with a mbdure of t«rehydrofur«, and 1 0% aqu«H.s sodium 
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hydroxide solution under Ice^oollng. An Insoluble matter In the nrtiitture was filtered off, and the filtrate was concen- 
trated The resulting residue was added with water and extracted with ethyl acetate The extract was washed with 
saturated brine, and dried, and the solvent was evaporated to give 71 4 g of a colorless liquid 

NMR spectrum 5 (CDCyppm: 1 .1 8(1 H.brs).1 .35(2H.brs).1 .40(2H.q.J=7.5H2).1 .48(2 H,qd.J=11 .5.3Hz).1 .63(2H. 

d.J=11 .5H2),2 67(2H.t J=7 5Hz),3.05(2H.bfS).7.14(3HXJ=7. 5H2).7.24(6HXJ«7 5H2).7.47(6H.brs) 

IR spectrum v («q )cm-V 3060,3032 

High resolution n»ss spectrum: Analysis lor C26H30N2 

Calculated m/z: 370.2409 
Found m/i: 370.2400 

[0080] In accordance with the method of Reference example 1 8, the compound of Reference example 1 9 was ob- 
tained. 

Reference example 19 

4-(3-Amjnopropy!)-N-tr1phenyfrnethy!plperidlne 
[0081] 

Appearance: colorless liquid 

NMR spectrum 5 (DMSO-dJppm: 0.95-1 .05(1 H,m).1 .1 9-1 .35(6H.m),1 .41 ( 2H.q. J=1 1 .5H2).1 .62(2H,d. J=1 1 .SHz), 
2.47(2H,t,J=6.5Hz)^.93(2H.d.J-11.5 Hz),7.15(3H,t.J=7.5H2),728(6H.l,J=7.5H2).7.3B(6H,d,J=7.5H2) 
IR spectrum v (llq.)cm"^: 2972,2920 

Reference example 20 

tert-Butyl 2-(2-aminoethyl)-1 -piperidinecarboxylate 

[00821 A suspension of 43.0 g of tert-butyl 2-(2-a2idoethyl)-1 -piperidlnecaiboxylale and 2.1 5 g of 5% palladium on 
carbon in 215 ml of methanol was calalytically hydrogenated at room temperature for 9 hours. After the reaction, the 
catalyst was filtered off. and the filtrate was concentrated to give 37.2 g of a colortess liquid. NMR spectrum 6 (DMSO- 
dfl)ppm:1.20-1.30{1H.m).1.38(9H,s),1.45-1.58(4H^),1.72.1 .82(1H,m)^.34-2.47(2H;n),2.65.2.76(1HM3.18(2H.t. 
J=6H2),3.78^.85(1H.m).4 13-4. 20(1 H.m) 
IR spectrum v (llq.)cnT^: 2978^938,1692 

Reference example 21 

1-(2-Amlnoethyl)-4,4^ethylenedloxyplperidb)e 

[0083] A suspension of 12.7 g of 4.4-ethylenedloxy-1-plperidineacetonltrlle, 1 .3 ml of Raney nickel and 113 ml of 2% 
methanoilc sdulton of ammonia was cataJytlcally hydrogenated at room temperature under 50 atm for 20 hours. After 
the reaction the catalyst was filtered off, and the filtrate was concentrated. The resulting pale green liquid was purified 
by alumina column chromatography [eluting solvent ethyl acetate methyl acetate • methanol (1 0:1 )) to gWe 1 0.1 g of 

NMR IJSK (DMSO-d.)ppm : 1.58(4HXJ=6Hz);2.37(2H.t.J=6.5Hz).2.42(4H.t,J« 6Hz).2.57(2H.t,J=6.6Hz).3.84 
(4H.8) 

IR spectnim v (llq.)cm-^: 2956;2884,1094 , 00 

[0084] In accordance with the method of Reference example 21 . the compounds of Reference examples 22 through 

25 were obtained. 
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Roferenoo 




Physieai propwtids 


22 


liHj 


cdoiiaM liquid 

NMR apactrum d (D¥Sa-d,)ppm:l .02-1 .12(1 H^),l 
.1 e-LSOCHH^Xl 53-U0<1 amXl .70-1.77(1 Hjn)X 
5BttH,tJ=75Hr)Z75-2.M(1Jim);i.65-3.7B(2H^) 
tR spactrutn vOlqJ cm-'4980^936.1692 


23 




bluish creen liquid 

NMR spactnim d (DMS0-d.)ppm:1 .40(9H^).l 55-2. 
00(2H^)^50-2.65(lH^W.75-2^0(1H.m)^.90-3.5 

D(4H^),3.8a-3.90(3am) 

IR tpactrum J^GiqJ cm'':170O 


24 




dark graen KquM 

NMR spaQtnim 8 (CDCI>pm:1 A 5(2H^ra),l .45(9H. 
s),l .85-2.0O(2H^)^.0O-2^am)^3a-2.5O<2>im) 
^.60-2 J5(4HjnX3.40-3.50(2am),4.4e(l Hi>r») 
IR spaetnim vQiqJ om*':3332je92 


25 


^^^^^^^^ 


eoloHaas liquid 

NMR spactnim«(DMSa-tgppm:1.39(9H^Xl.5»-1. 
6B(1H,mXl.68-1.90C5amU.47(2HXJs=7J5Hz).3.13-3 

^(2H^)^.Ba-3.7«(llim) 

IR spectrumlfOiaJ cm-*«72^878.169e 

SpaoHm rotation 

tal" : -54.3' (c=0.1. DMSO) 



Reference example 26 
5.7^)lchloro-»-nlliothlenol3.2-blpyrt<Jlne 

»».<. A «i M B o of 4 Mlhvdro-7-hydn)xy-8-nttT0thlenol3^ ■blpyridlne-JHM.e and 87 ml of phosphona wc 
(00851 A mbfluw rf 9 o^^^^"'"*^' ^ concentrated and the residue was dissolved n 

n-hexane gave pale brown crystals having the melUng point of tfom 06 to 97^. 

NMR spectrum 8 (CDCl3)Ppm: 7.61 (1H.d.J=5 5H2).8.07(1H.d.J=5.5H2) 
IR spectrum v (KBr)cm ': 1540,1368 
Mass spectrum m^z : 248.250,2S2(M+.9:6:1) 
(0086] ,„BCCordancewl.hthemothodofReferenceexample26.thecompoundso(Relerenceexamph»27^^^ 
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32 were obtained. 



Reforonoe 




Physioal propMtias 
(RecrystalOxatien solvenO 


27 




pale broMPn oryvUls 

NMR epoctnim J (CDCI,)ppm:7.87(l H,dd,J=9X 
5Hz}.8i)6(1H.d.J=9Hz}.B24(1 H.d.J=2.5Hz) 


28 




brown Q^fitsJs 

NMR spectrum d(DMSO-d,)ppn):2.02(3H^X7.7 
8(1H.dd.J=$^X736(iad.a=2Hz),8J>$(1H.d.J= 
9Hz) 


29 




palB brown erystils 

NUR 9M:trumtf (CDCgppm:4.01(3H3).7.42(1H 
.d.J=2.5Hz).7.5S(1H^^^Hz).7.99(1»U.^8 
Hr) 


30 




y«How oryvtals G«o-fVOH) 
mp.182-183^ 

ElMnMital m\atyw9 for CV1aCt,N,Ox 
Caled. %: C. 39 J7; H. t^4; K t7J2 
Found «: C, 39.37; a 1^2; H, MJZ9 


31 


at 


polo broarn ptou* (irflexano) 

Bemental anafysis for CtHtC^NzO, 
Caiod. X: C. 43.75; H. 3^9; N. 11.34 
Found «: C. 43.77; K ZM: H. 11.44 


32 


a5: 


pal* y«Bew plates (n-Haxana) 
mp,94^5JX 

Bemantai analyait for CiH«C),li|0, 
Caiod. «: C. 41JZ3: 2J59; 12J02 
Fotfid %: C 41.12: H. 2.64; N. 12.01 



Reference example 33 

2-Chloro-3-nitro-4-(2-<N-tripheny!methyM-piper1dyl)ethylamino)quinollne 

[0087] To a soiutlon of 22 6 g of 2,4-dictiloro>3-nltroquinonne and 1 3.0 nil of trtethylamlne In 60 nf)l of N,N-dimethyl- 
fomiamide, a solution of 23.0 g of 4-(2-aminoethyl)-N-triphenyimethy(piperldin6 In 40 ml of N.N-dlmethylfonnamlde 
was added dropwlse with stirring under ice-<:ooling. The mixture was stirred at room temperature for 1 hour. The reaction 
mixture was added with ethyl acetate and water. The precipitated crystals were collected by filtration, and washed 
successively with ethyl acetate and diethyl ether to gh/e 26.9 g of yellow crystals. Recrystalllzation from a mixture of 
N,N-dimethylformamide and ethyl acetate gave yellow crystals having the melting point o( from 223.5 to 231 *C (de- 
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composition). 



Elemental analysis for C35H33CIN4O2 


Calculated % 
Found % 


C. 72.84; 
C. 72.64; 


H. 5.76; 
H.6.80; 


N. 9.71 
N, 9.82 



[0088] In accordance 
60 were obtained. 



with the method of Reference example 33. the compounds of Reference examples 34 through 



•-oiC 



33 



40 



SO 
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Reforvitce 


B 






Physfeal properties 




example 




(Reorygtallization solvent) 


5 










yeHow cryeUisCCHjClxHso-PrjO) 












mp J 96^1 90.5^ (deeompotition) 




34 


CI 


2 


Qementel analyeie for CnHnClsHtOs 


10 








Celedik Cw 68.74; K 5J27: 9.16 
Found %:C, 68.47: H. 5.31: N. 9.18 












yeJIow cryetida(MeOH-THF) 


13 


35 


H 




1 


mp jl14.&-225*^ (deoompoBition) 
QemenUI analyeis for CitHtiCIM403 










Caled.S: a 7252; H, 5j55; K 9.85 


20 










Found %:Cr 7234; H. 6.82; fi 9.82 










yeflow orystalsQieOH-ieo-PrjO) 


25 


38 


H 


PhjCM^ 


3 


Rip.t 76 J5-1 83X (deoompoeitlon) 
Elemenftal mriyaie for GMHtsCIN402 
CalodJk C. 73.14; H, 5.^7; (i 9.48 
Found !k C. 73 J3; H, 8.04; N. 9.36 












yellow oryetalsOlaOH) 


30 


37 


H 




2 


inp,128^129^ 

Qemental miy«s for CuHm CIN4O, 
CalcdJ(: C. 65J)1; H. 5J3; N. 13.19 


35 










Found S: C. 64.96: H. 6.03; N. 13J7 










yellow cryatal8(AoOEt} 












fnp.199-202% (decomposrtion) 


40 


38 


H 


0 


Bementel mlyeis for C,«HnCIN404 
CafedJl: C. 56.09: H. 5.70; N. f 3.77 
FoundS: C. 56j04; H. 5.69; N. 13.77 



45 



90 




55 
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Reference 
example 


B 


W 


Physical properties 
(Reoryatallizetion solvent) 


39 


CI 


CH 


yellow crystals(MeOH) 

Bemental analysis Ibr CxiHt|Cl2N404 
CalcdJl: C, 53.74; H. 5^; N, 11-94 
Fbund%: C. 53.61; H. 5.55; N, 11.67 


40 


Me 


CH 


yellowish orange crystals (MeOH) 
mp.185-186% 

Bemental analysis for CbHbCIN«04 
CalcdA: C. 58^6; H. 6ii1: N, 12.48 
Founiff: C. 58.72; H. 8.60; N. 12.39 


41 


MoO 


CH 


yellowish orange crystals QMeOH) 
mp.l83.5-184.5*t: 

Bemontal analysis for CnHnCIH^OB 
CalcdJK: C. 58.83: H. 6^9; N. ^ZJOS 
FoirndX: C, 58.90; H, 8J4; H. 12J» 


42 


H 


N 


yeUow crysUls(AcOEt-€ttO) 
mpJ57^18l'C 

Elemental analyais for C»HsCIN,04 
Calcd.*: C, 55.11; H, 6-01; N, 16.07 
FoundX: C. 55.18; K 6.10; N. 15.86 
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Reference 
exemplo 


R* 


R* 


Physical properties 
(ReoryetsDizstion solvent) 


43 


Ct 


'"CX 


yettow crystal8(AcOEt-l»a-Pr,0) 
mp.133~t34% 

ElomentAl enaiyais for CxtHx7CtN404 
CelcdX- C, 57^9; H, 6^6; M. 12.88 
FoiincO: C, 57^9; H. 6^: K 1^B5 


44 


Me 




yellow orysttf s(EtOH) 
mp.138-138^'C 

Elemental analysis for CttH»N«04 
Calcd5: C, 83.75; H. 7.30; M. 13.52 
Found!: C. 83.70; H. 7.49; N, 13.44 


45 


CI 


■ a 

n 

Boc 


yellow needles (AcOEb-rr-Heptane) 
mp.l48.5-149*t: 

Elemental analysis fbr CnHf7GtN404 
CalcdJk C. 57.99; H, eJZB: M. 12J8 
FoumA: 0, 5Bj04; H. 6.27: N. 12J7 


46 


Ct 


BocH^3^ 


yellow crystils(isir-Pr,0) 
mp.121-1225^ 

ElementaJ analysis for CnHnClN404 
CaledJk C, 57.98; n, n, i^jio 
FoundX: C. 58J>4; H, 8^2; N, 12J2 


47 


Ct 


BocN^ 


yellow priams (MoOH-iao-Pr,0) 
mp,155-157*C 

Elemantal analysis for C„HsClN404 
CalodJL C. 55.11: H. 8J01; M, I8i)7 
Found%: C. 54.92; H, 5.89; M. 16.00 
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Reference 
Bxamplo 






Phyneal propartie* 
(Reorystalfization solvont) 


5 








yellow crystals (M»OH) 










mp,t7e.5-177irt^ 


10 


48 


CI 


Elemental analysis for CsHaCIM^O, 
CalcoJK C, 54.98; M, »-//t i^-o* 
Founds: C, 64J5; H, 5.78; H. 12.88 










yoDow nMdIes (AeOEt-iso^tO) 


15 


49 


CI 




Bemsntal analysis far CnHndN^O^ 
Calcd5: C. 58.08; H, 8^7; N, 15.57 


20 








FoamO: C. 55.92; H. 8.19; N, 15.59 










yellow crystds (AoOEt) 


25 


50 


Ma 




mp,151-1515^ 

Qemantil analysts for CBHnN904 
Calcd&: C. 8132: H. 7.27; M. 18J1 
FouncA: C. 81.33; 7.14; M. 18.29 


30 








yoQow fino needles <AcOEt-iso-Pr,0) 








iiV,118^123t: 

aemental analysis for C„Hs,CIM404 * 


35 


51 


CI 




1/4H,0 










Calod-fc 0. 54.41; H, 5.45; N. 14.10 
Founds: C. 54.80; H. 5.45; M. 14.19 



40 




50 



24 
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Reference 
eiuunple 




m 


Physical properties 
(ReerysleHixstion solvenO 


52 




2 


yellow prisms (AoOEtm-Keptane) 
mp,121-123"C 

Elemental analysis for Ci^HtiCIN^Os 
Calcd.&: C. 54.78; H. 5.48; 15.97 
Founift: C. 54.70; H. 5^1; N. 15.93 


53 




2 


yellow crystals (MeOH) 
mpJ23-124t: 

Elemental analysis for C,sH,7CiH«0, 
Calcd.%: C. 53^; H. 5j09: N, 18.84 
Found%: C. 53.44: K 4.94; N. 18.80 


54 




3 


yellowish brown orystals (MeOH) 
mp,l83-184'C 

Elemental analysts for CtsHiaCIN40, 
CaMS: C. 54.78; K 5.48; H. 15.97 
FoumO: a 54.79; H. SMi N. 15J5 


55 




2 


yellowish brown crystals QyieOH) 
mpJ45-148't; 

Elemental analysis for C,,H|sC)N40s 
CalcdJk a 57.40; 5.72; H. 18.73 
Found3k C, 57.23; H. 5.75; N. 18.74 


58 




2 


yellow orystals OsoH^TsO) 
mpJ02>-103% 

Elemental analysis for C^,H,7CIN«02 
CalcdA C. 58.18; H, 5.34; H. 17.47 
Founctt: C. 58.14; H. 5.37; 17.41 
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Reference 
exempie 




Physical properties 
(Recrystailization solvent} 


57 




yeHow prismt 0sa-PrjO7ir-Hept»ne) 

BemenUl anslysis for C2oH»CIN404 
CalcdJfc C. 57 JN: H, 5.99; N. 13.31 
FouTMft: C. 57J04; a 5J)2; K 13^6 

Specific rotation 


5B 




pate yellow crystals (MaOH) 
mp.135-t35^ 

Elemental analysis for CitHttClfUO^ 
Caicd%: C. 57,46; H. 7AZ: M, 12.76 
Foimift: C. 57-33; H. 7.15; M, 12.74 


59 




red liquid 

HMR speotnimd(DMSO-'dc)ppm:0.98(2H.q.J 
=1 2.5HzXl ^1 .30(1 H,m).l .41 (9H.sXl 39{ZH. 
d,J=12^Hz);2.04(2H^uin,J=aHz)^.60-2.72(4 
am«.79(2at.J=8H2)^3(2H,ta=BHx),3^1tt 
H^.J=6.5Hz).3.89(2H^.J=12.5H2),6.52(1H.tJ 
=6J5Hz) 

m spoetnim vOM crn'M 686,1526.1 368 


60 




orania crystals (iso^rOH) 
mp.146.5-15Dt; 

Bemental analysis for C,,HbC1N404S 
CalodS: C, 51.75; H, 5.71; N. 12.71 
Foundfc C. 51.64: H. SM; K 12.69 



Reference example 61 

3-Amino-2-chloro^-[2'(N-triphenylmethyl-4-plperldyl)ethylamlno 

[0089] To a solution of 6.56g of nickel chloride hexahydrate and 22 3 ml of methanol In 100 ml of tetrahydrofuran, 
2 09 g of sodium borohydride was added portlonwise under Ice-cooling, and then a suspension of 31 .9 g of 2-chlorD- 
3.mtro^-{2-(N-triphenytmethyl^-plpertdyl)ethytamlnoJquinoline In 300 m! of tetrahydrofuran was added to the mbrture. 
Successively 8 36 g of sodium borohydride divided in four portions was added portionwise, and the mbrture was sdrred 
at room temperature for 1 hour. The reaction mbrture was added with 50 ml of water and an Insoluble matter was filtered 
off and then the extract was concentrated. The residue was added with water and extracted with ethyl acetate. The 
extract was washed successively with water and saturated brine, and dried, and than the solvent was evaporated. The 
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resulting pale green liquid was solidified with a mixture of ethyl acetate and dllsopropyi ether, and the solid was washed 
successively with Isopropanol and diisopropyl ether to give 20.1 g of pale green crystals. Recrystalllzatlon from iso- 
propanol gave pale green crystals having the melting point of from 116 to 121 *C. 



Elemental analysis for C35H35CtN4 


Calculated % 
Found % 


C. 76.83; 
C, 76.74; 


H, 6.45; 
H, 6.64; 


N. 10 24 
N.1017 



[0090] In accordance with the method of Reference example 61 , the compounds of Reference examples 62 through 
88 were obtained. 
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Reforonctt 

exampte 


B 




m 


Pfayttcti propertio» 
(Racrystairizotion solvBiit) 


62 


CI 




2 


colofffest crystals (EtOH) 
mpj 97-1 883% 

Elementai analysis for CsHMCt,N4 
CalcdJb 72J2B; H. 5.89; H. 9.63 
Founds: C, 72.45: H. 6.17; H, 9 J4 


63 


H 


'"Ok 


1 


brown Rqutil 

NMR spsctnffi d (DMSO-d Jppm:l .45(3HjiiXl 

.49(2H^.J=1 1 3Hz).l .72(2H4,J=t 1 5HzW.18(2H.tJ 

=7Hx).4J9(2H.s).5.09(lH,t,J=7HzX7.14(3H.tJ=75H 

z) J Jt7<6HXJ=75Hz).7^7.45(8H.m>.7.66(l H4J^ 

Hz).7.99(1HJ^H2} 

m spootrum y(S^ oiir^:3356^6 


64 


H 




3 


ooloriess crystals Cisir4>rsO) 
mp.149-158*C 

Elemontal analysb for CmH„CIN4 
Calcdik C, 77JD5; 6.65; N, 9^6 
Foumft: C, 76.93; 6J1; M. 9.97 


66 


H 




2 


brown Bqidd 

NMR •p©otruma(CDCtOPP">:l-20-130(3frimXl.60( 

2H.Q.a=7.5H2),l.a6(2H,d,J=11H2),1.94(2H,t^11H2). 

2.88ttH^,J=l tHz)3^ttH,q,J=7SH2).3.49(2H^),3.7 

9(lH.l.J=73H«).4i>6ttlibr»).7iO-7.36(5Hjn)J.46(1 

litd,J=6.1^Hz).7.49(lH,td.J=8.13H2),7J4(1H.dd^ 

8J.5Hz).7^mdd,J=8.l5Hz) 

IR spectnim cm'':3360 

Mass spMtniiR fn/z:394^96ar^:1) 



BOCN 
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Raferonc0 
axampl* 


B 


W 


m 


PhystcaJ propartias 
(Raorystairization sotvant) 


68 


H 


CH 


0 


ootorlaas orysUlt (AeOEHso^PrxO) 
mp.l 67-1 8751c 

BaimnUl analytit for Cf,H9ClN40x 
Cfliod.S: G. 6056; H, 8.68; N. 14J7 
Founds: C. 60.47; H. 6.83; K 14.81 


87 


CI 


CH 


z 


cfrfoHasB crystals Gao-^^) 
mp,154-1M5lC 

Elamant^ analyaia for CnHaCi,N40s 
Cdod.%: a S7.40: H. 8.42; a 12.75 
FoimdS: C, 57.31; 6^7; 12.88 


68 


Ma 


CH 


2 


coloriaaa eryatala Oao^-PrxO) 
mp,12^129.5*t: 

Elamantal analyais for CaHitCIN^O] 
CafodS: C. 63JD7; K 7.48; N. 13.37 
Founds C, 63J>2; a 758; N. 13.33 


69 


UeO 


CH 


2 


ooloHaaa orystah Gso^^PtsO) 
mp.14a5-141lC 

Bamentai anatyata for CgHnClH^O, 
Calcd5: C, 60.75; H. 7.18; N. 12.88 
F0imd«: C. 80.61; K 7.17: N. 1251 


70 


H 


N 


2 


brawn Bqiad 

HUH apcctnjfn<y(CDCyppin:1.14(2H.qd,J=12^H2)J.40- 

1.48<nH,mXl.5O-1.70(5H^)Jt67(2H»t,J=12Hz).3.4O(2H.t. 

^75Hz>.4.07<3HJ>ra}J.39(1 H.dd,^5.45Hz)5^9(1 Kdd 

^5JtHz)551 (1H4d.J=45.2Hz) 

IR apectntm irOIqJ cni'^'-^344^628J694 

Maaa apaotnim in/z:405p407(ir,3:1) 
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examplv 


R» 




PhysioaA proportios 
(Recrys^>zstioTi solvent} 


5 








colorleoo cryrtals (AcOEtHso-PfjO) 










mp.1 15.5-1 16% 




71 


CI 


QomentaJ analysts for GnHaCIN40t 


10 






CalodS: 0. 62^9; H. 702; 13.84 
Foundt: C 61 99: K 728: N. 13.73 










eolorioso orystals Gaor-PTsO) 


15 


72 


Me 




mp,132^13451C 

ElemonUl ana)ysis for GxsHnN402 








CricdA C. 68.72: a 8J9; N. 1457 


20 








FounA: 0, 68.65; K 6.85; N, 14.48 










coloHoas pHsmo 










(l«r-Pr,0-fr-Hopt«no) 


25 


73 


a 


a 

Boo 


mp,10ft-110% 

Elements analysis for C3tiH»CIN40| 
Calcd.%: C. 62^9; 7Jt2; N. 13.84 
PMrnHK- C 119 1 1I- 14 1 42" M. 13^1 


30 








aaIaHam nrvstaks Oso^PFvO/ 


35 


74 


ct 


. Cl 

BocM>^^^^ 


ElomonUl analysis for Cs,H»CIM402 
CalcdS; 62^9: H. 702: K 13.84 
Foumflfc C, 62.11; H, 7.35; N, 13.79 










coloHesa prisma (AcOElrnao-Pr,0) 


40 








mp,12B-'12B5% 




75 


o 


Elomentai analy^ for Cs»H»Clli»0, 








CaloU: C, 59.18; K 6J5: N, 17i5 


45 








FounA 0, 59.18: H. 8J4; N. 17.15 



,0 ""^^NH 
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Reference 
axampl0 






Physical properties 
(RecrystalKzation solvent) 


76 


CI 




green liquid 

NMR spectrum S (CDCgppmil .47(9H.s).1 .78( 
2H.q.J=6Hz)Z69(1 H.brsU J9(1 H J>rs);i.30-3. 
40(1 Km).3.50-335(1H^X3.55-3.70C2H.mX3J 
5-4.05(3H^M^7(2Hl»rs)J.40-7.50(2H^X7J 

IR speeftriMnVOlqJ cin~*:3356,16de 
Mess spectrum m/z:40e.408(M^.3:1) 


77 


a 




brown iiquiii 

NMR speotrum d (CDCIJppni:! .40-1 .55(2H.m) 

J.46(9H^UiXK2J05(2am)JL1&-U5(2Han)Z 

46(2H,tJ=5iH2)a^<H2J0(2H^)^.35(2H,t,«^ 

5i»H2}^.53(1HbrsM^4(1Hi>rs)A48(1Hi>r8)J 

.4(H7i50(2HM7J5-7.90(2am) 

R speotrumirOlqJ cm*^*3366.ie94 

Mass speotnim m/z:419.42lOr^:1) 


78 


Me 




green liquid 

NMR speotnimd(CDCI,)ppm:1.40-1.60(2H^) 
.1.4e(9(is)Z0(H2.t0(ZH^)^1O-2^5(Zam)J2. 
4a(2atJ=^iHz)Z64(3H^)^.BS-2^H.m)^ 
^5(2H.tJ==6j5Hz}^^1H^)A13(2H>rsM.4 
9(lHi>rsX7.39(mtJ=«3Hz),7.44(lH»t,a=aJH 
z).7^9<1 H.d^3Hz>.7^1(1 H,d,*«.5Hz) 
IR speotrums^tiiqj cm'^:3352J704 
Mass speotrum m/zzSABObT) 
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R»fBr«fie9 
example 




m 


Phystoai properties 
(RecrysUillizetion solvenO 










coloriess pleteo (AoOEt-teo-PrxO) 


5 








fnp,104-105*C 






Bee 




Bementai enelysiB for CnHsjClN^Os 




79 


2 


CaledJb C, 61.45; H. 6^6; N, 14^ 








Founirt: C. 61. 4S: H, 6.81; M. 14.35 


fO 








Spectfio rotation 

[alo** : (o=0.1, DMSO) 










r'ninrlan «irv9tels Gso^PTcOJ 










mp.965-66*C 


15 


80 




2 


Bamental enelyais for C,«HiiC»l4Qi 
Cetod.*: C, 5958; H, 6^9; M, 15.44 
FoumHk 0. 59.30; a 6.67; H. 15.30 










eolerleee eryvuu* ^nowc*/ 


20 


Bl 




9 


inp.12e-128*C 

cjeinoncei ■iiBiyBis ntr M^§»»jt*'"^4^ 
CeicdJt: C, 59.90; H. 6.60; M. 17.46 
FoundX: C. 59.71; H. 6.87; M. 17.32 


25 
30 


62 




2 


yellowieh brown Hquid 

NMR 5pectnimd(C0CI,)ppm:2.49(2H.tJ=5Hz)^0 
~9 ear AM m) a ao-a 40(2H jn) 3.75-3 J5<4Hjn).4.38(1 
HJ>r»),450(2H.br»)J.44(1Rtd.J=8JJH2)7.48(1H.til 
.J=8.5.1H2)J^9(lH^^j6.1H2X7.91(lH.(ld^A 








1Hz) 

IR spectrum vQiqJ eni'':3348 


35 


83 




3 


yellowveh brown IkliJid 

MMR ipeotrumtf(COCI,)ppm:lJB9(2H^ian,J=6H3t)^ 
.4^2.60(4liiii);t.63(2H.tJ=6Hz)^J0(2HXJ=6Hat).3. 
78(4H.t.J=4.5Hz),4J50C3HJ)rBX7.44(lH,td^7.5,1Hz> 
,7.47(1H.tdAl=75,1Hz)JJ3(1H^d.J=7.5.1Hr).7.90<1 


40 






H,iia.J=73.1Hz) 

IR speotrum vOio.) an''3344 

NtaM spectnun m/z:320.322Qr, 3n) 



45 



50 
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Rofbraiico 
example 




Physical properties 


84 




greerriah brown liquid 

NUR spectrum d (CDCIJppmrl. 45-1. 60(2H^).1. 60- 1.70 

(4H.m)Z35-2.60(4H^)Z39(2at.J=5H2)^.37(2H,tJ=5H 

2),4.31(1HJ)ra)A67ttH*ra)J.44(IH.td.J=7.1H2)J.47(1HL 

td^7.1Hz).7^7{1H^^7.1H2).7^1H^.J=7.1Hj) 

IR speetnim vQiq^ em'^:3432^340 

Maes apeetntm m/z:304^Qr^:l) 


as 




daric brofwti liquid 

NMR spectrum d (CDCt^m:1 .80-1 .90(4H jn);2.57(2H.t 

J=5.5Hz)^.6O-2J0(4H,mX3.40ttH.ta=55H2}.4.27(3HJ)rs 

)7.43(1 H,td,J=7^;2Hz} J.4«(1 H.td, J=7^;tHz}.7.87(1 H.dd, 

J=7JW2).7J3(1»4W^7J^H2) 

IR apeotnim vOlqJ cm-^:3436.3348 

Mass speetrum m/z:290,292Qr^1) 
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Reference 




Physical praperties 


example 




(Recjryetaifization solvent) 


86 




colerisss crystals (iso-PrsO) 
nip,1305-1313'C 

Elemental analysis for CnH»CIN40z 




oa"' 


CaJcdJl: C. 61.87; H, 8.13; N. 13.70 




Found*: C, 6152; H, 8J9; M, 13.65 






colorless crystals 






(CICHiCHiCHso-PrsO) 


87 




Bementai analy^ for CuHnaN^Os 




C«lcd.X: 60^2; H. 7.91; N. 14.19 




Found%: 60.63; H. 7.60; 14.03 


88 




gray orystats (AoOEt) 
mp,1 68-169% 

Bementai analytf s for C,»H„CIM«Ot5 






C«lcd.X: C. 55^; H. 6J2: N. 13.63 




Founds: C. H. M7; K 13.63 



Example 1 

4-Chloro-H2.(N-triphenylmethyl-4-plperidyr)ethyO-1H-lmIda2o[4.5-cl-quinoHne 

[00911 A solution of 19 9 g of 3-amlno-2^hloro-4-{2-(N-triphenylmethyM-plpertdyl)-ethylamlno]qulnollne, 24.1 ml of 
ethyl orthofomiate and 0.68 g of p-toluenesulfonic acid monohydrate In 200 ml of toluene was refluxed tor 6 hours. 
After cooling, the precipitated crystals were collected by filtration, and washed with dlisopropyl ether to give 1 6.4 g of 
colorless crystals. Recrystalllzatlon from a mixture of methanol and tetrahydroturan gave colorless oystals having the 
melting point of from 229 to 234.5*C (decomposition). 



Elemental analysis for C3eH33CIN4 


Calculated % 
Found % 


C. 77.61 : 

C, 77.50; 


H, 5.97; 
H,5.9B; 


N. 10.06 
N, 9.95 



Example 2 

4-Chloro-24rifluoromethyl-H2-(N^riphenylmethyl-4-plperidyOethy(l-1H-imidazo(4,5H:h 

r0O92) To a solution of 2.50 g of 3.amlno-2-chloro-4-[2-(N-trtphenylmethyk4-plper1dyf)ethylamlno)quinolino and 0 76 
ml of triethylamine in 60 ml of dried tetrahydroturan. a solution of 0.63 ml of Irifluoroacetic anhydride In 40 ml of dried 
tetrahydroturan was added dropwise under ice-cooUng. and the mixture was stirred at room temperature for 2 hours. 
The solvent of the reaction mixture was evaporated, and the residue was added with water and saturated aqueous 
sodium hydrogencarbonate solution, and extracted with ethyl acetate. The extract was washed successively with water 
and satumted brine, and dried, and then the so^ent was evaporated. A solution of 3.03 g of the resulting pale yellow 
solid and 0 30 g of p'loluenesulf onic acid monohydrate In 1 00 ml of toluene was refluxed tor 20 hours. After the reaction. 
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the solvent was evaporated, and the residue was added with methanol and acetone. The predpttated crystals were 

collected l>y filtration to give 1 79 g of colorless crystals. 

NN/IR spectrum 6 (DMSO-de)ppm : 1.35-1. 55(3H.m).1.59(2H.q.J=11H2).1J7(2H.d.J=11H2).1. 80-1 90(2H.nri).2.98(2H. 
brs)4 75(2HX^8.5H2)7.17(3H.tJ=8H2),7.30(6H,l.J=8H2).7.41(6H.br8).7.B4(1H,td.J=7.5^2).7 87{1H,td. 
J=7.'5.2H2).8.16(lH,dd.J=7.5,2H2).8.34(1H,dd,J=7.5,2H2) 



Example 3 

tert-Butyl 4-[2-(4^elhyl-2 -phenyH H-imlda2o[4.5-c)qulnolln-1 -yOethyl)-1 -plperldlnecarboxyiate 

[00931 A solution of 0.65 g of tert-bulyl 4-{2-{(3-amlno-2-methylqulnolln-4-yOamlno]-ethylh1 -p»peridlnecart)oxylate, 
0 29 g of ben2aldehyde and 0.08 g of 2,3-dlchloro-5,6-dlcyano-1 .4-ben2oqulnone In 5 ml of tetrahydrofuran was stirred 
at room temperature for 3 days. The reaction mfarture was added with saturated aqueous sodium hydrogencarbonate 
solution and extracted with ethyl acetate. The extract was washed successively with saturated aqueous sodium hy- 
drogencarbonate solution and saturated brine, and dried, and the sohfent was evaporated to give a reddsh brown 
liquid. The resulting liquid was purified by silica gel column chromatography using ethyl acetate - n-heplane (1:1) as 
an eiuting solvent, and washed with diisopropyl ether to give 0.65 g of a colortess solid. Recrystalfeation from diisopropyt 
ether gave colortess crystals having the melting point of from 1 46 to 1 46S»C. 



Elemental analysis for 029^^402 


Calculated % 
Found % 


C. 74.01; 
C, 73.95; 


H.72B; 
H, 7.54; 


N, 11.91 
N» 11.84 



[0094] In accordance with the methods of Examples 1 through 3. the compounds of Examples 4 through 72 were 
obtained 




Example 




B 


m 


Physical properties (Recry8tain2ation solvent) 


4 


H 


H 


1 


colorless crystals (MeOH) 
mp^-239»C (decomposition) 
Elemental analysis for C35H31CIN4 
Calcd.%: C, 77.40; K 5.75; N, 10.32 
Found%: C, 77.35; H. 5.79; N, 10.1 9 


5 


Ph 


H 


1 


pale yellow crystals (AcOEt) 
np,165-168*C (decomposition) 
Elemental analysis for C4^H39CIN4 
Calcd.%: C. 79.53; H. 5.70; N, 9.05 
Found%: G. 79.29; H, 5.74; N. 9.05 


6 


H 


CI 


2 


colorless crystals (MeOH) 
mp»266-268*C (deconr^osition) 
Elemer^tal analysis for C3qH32CI2N4 
Calcd.%: C, 73.09; H. 5.45; N. 9.47 
Found%: C. 73.15; H. 5.54; N, 9.41 



35 
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(continued) 



Example 




B 


m 


Physical properties (Recrystalllzation soNent) 


7 


Ph 


H 


2 


pale yellow crystals (CHjClj-BOH) 
mp^46.5-249^C 

Elemental analysis for C42H37CIN4 
Calcd.%: C. 79.66; H, 5.89; N, 8.85 
Found7p: C. 79.55; H. 6.12; N. 8.71 


8 


Ph 


H 


3 


colorless crystals (AcQEt) 
nnp^7.5-231'C (decomposltton) 
Elemental analysis tor C43H39CIN4-I/4H2O 
Cated.%: C, 79.24; H, 6.11; N, 8.60 
Found%: C. 79.28; H, 6.09; N, 8.55 



Example 




B 


RA 


m 


Physical properties (Reaystallteatlon solvent) 


9 


H 


H 


Bn 


2 


colorless crystals (AcOEt) mp,1 24.5-1 26»C Elemental analysis for 
C24H25CIN4 Calcd.%: C, 71.19; H. 6.22; N, 13.84 Found%: C. 71.22; H, 
5.97; N, 13.79 


10 


Ph 


H 


Boc 


0 


colorless crystals (AcOEt-MeOH) mp,250-255'C (decomposition) 
Elemental analysis for C26H27CIN4O2 Calcd.%: C. 67.45; H. 5.88; N. 12.10 
Found%: C, 87.42; H, 5.88; N. 12.02 


11 


H 


H 


Boc 


2 


colorless crystals (AcOEt) mp,18B-1B9'C Elemental analysis for 
C22H27CIN402 Calcd.%: C, 63.68; H. 6.56; N, 13.50 Found%: C. 63.45; 
H. 6.60: N, 13.40 


12 


Ph 


CI 


Boc 


2 


colorless crystals (AcOEt) mp.l 92-1 93^C Elemental analysis for 
C2bH3oC12N402 Calcd.%: C. 64.00; H. 5.75; N. 10.66 Found%: C. 64.04; 
H. 5.59; N, 10.61 


13 


Ph 


Me 


Boc 


2 


coloriess crystals (AcOEt) mp.1 82.5-1 83.5*C Elemental analysis for 
C2»H33CIN40a Calcd.%: C. 68.97; H. 6.59; N, 11 .09 Found%: C. 68.91 ; 
K 6.41 ;N. 11.08 



30 
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Example 


B 






Phyvieal properties 

(Recrystaltization sotvenO 


14 






CH 


oolerlee* oryvtais (AoOEt) 
mp.1B8^189JlC 

QemenUI analysis for GvH»aN«0, 
Caied.X: C. MM: K B J8; N. 10.75 
Foufttft: C. 88.70; K 8.42; 10.70 


16 


H 




N 


oobriess «;ry«taJs (MeOH) 
mp.225J~227.5X(deceniposhion) 
Elemental anatyais for Cz^KioCINsOs 
Caled.ft: 0. 65.81; K 6J5: K 1423 
Foumn: C. 6535; H. 6.21; N. 1421 


16 


H 




CH 


colortesa «ry«talsCAeOEfc-n-Heptane) 
mp.169-16l'C 

Benental analyaia for CaHb,CIN40s 
CalodJk 0. 68.49; H. BM; H. 11.41 
Foumft: C. 68 J8: K 6^; 11 21 


17 


H 


cx 


CH 


colorless cryatafs (AcOEt-iso-PrtO) 

Qemental analyaia for CnH^iClN^Ox 
CdedS: 0. 68.48; K 6J6; N. 11.41 
FounA: C. 6858; K 6.15; N. 11.38 


18 


H 




CH 


eolofiess crystals (AeOEt) 
mp.166>-167.5^ 

Bemental analyaia far C^HnCIH^O, 
CalodS: C. 68.48; H, 8^; H, 11.41 
FounA: 6850; H, 6.43; N. 1152 



37 
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Physical properties 




Example 




(Recrystallization solvent} 


5 








coloHess fine ncedles(AcOE0 










fnp,186^187.5*t 




19 


CI 


PlAiMntAl an^weis fof CnHMCINaO* 


10 




CaledJt: C. 6U1; H. 6.15: N. 14^3 
Poundl: C 65^7* H. 6^1: N. 14.18 










coloriess crystals (MeOH) 


15 


20 


CI 




Bemental analysis fit>r C,7H2pCIN40, 
CalcdJl: C. 65.78; H. 5.83; N, 11.36 


20 








CAaiiwiK- C aS73> H 5j88: N. 11.38 










oolerlsss crystals (AoOEH80-Pr,0) 


25 


21 


CI 




inp,l SI Jr\ swc w 

Elemsntsi analysis for CjaHaCINsOs 






CalcdJl: C, 66.46; H, 6.37; N. 13.84 
Founds: C, 66.42; H. 6 J3; M. 13.89 


SO 








coloHesa crystals CAcOEtHso-PrjO) 




22 


Me 




mp,164.5-16rC 

Bsmsfital analysis for C^HoNsO, 


35 






CdodJk C. 71.72; H. 7.28; H, 14.42 
Founds: C. 71.40; H. 12Ai N. 14.28 



40 



50 



38 
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Example 






m 


Physioal propertiss 
(Recryatdlization solvenO 


23 


Ph 




2 


coloHess crystals (AcOEt-tsor-pTjO) 
inp.185-188t 

BomenUl anatysia for C2sHaClM402 
Calod.%: 68.86; 5.61; 12.46 
FoumA: C. 66^6; H, 5.63; 12.45 


24 


Ph 




2 


ooloiiaaa orystala Gao*PrOH) 
mp,164-170% 

ESamenlal analyaia for CnHnCINiO 
CalcdJl: C. 87.89; H, 5.70; M. 13.77 
Founds: C. 67.62; H. 5.71; N. 13.63 


25 


Ph 




2 


pale yallowiah brown cryatala (AcOEt) 

mp,182-183% 

Bamanlal anatyaia for 

CbH„C)N40-1/4H|0 
Calod5: 86.48; H, 5.45; 14.10 
Found%: 86.26; H. 530; N. 14il3 


26 


H 




3 


pala brown oryvtala (AeOEl) 

rnp.130J^131.5'C 

BammiUI analyaia for C|7H,9aN40 
CriodJk C. 61.72; H. 5.79; N. 16.94 
FoundSk 61.72; H. 5.76; N. 16M 


27 


Ph 




3 


pale brown cryst^ (MaOH) 

mp.1633-164.5% 

Eiamantal analyaia for CnKoCIH40 
Calod.%: C. 87 J9; 5.70; H. 13.77 
Found%: C. 67J1; H. 5.66; 13.80 
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Exftinplft 






m 


Phystod properties 
(RecrystallizBtion solvent) 


5 










psle brown crystals Gso-PtxO) 


10 


28 


H 




2 


mpJ05-105.5't 

Elemental analysis for C|7Ht|CIN4 
CaiodJ(: C. 64.86; H. 6.08; N, 17.80 
Foumtt: C. 64M; H. 6.11; 17.72 












psle brown crystals OAeOH) 


15 










mp;22ft-22rX: 




29 


Ph 


2 


Elemental snslysis for C11H0CIN4 










CalcU: C. 70.67; H, 5.93; H, UM 


20 










Foimd%: 70.44; H, 5.96; li 14^9 












brown crystals 












NMR spectrum d(CDCI,}ppm:1.80-1.$0(4H^ 


25 


30 


H 




2 


)Jt.58-2.76(4lim)^.14-3i2(2H,m),4.78-4.91tt 
H»m).7.68(1litJ=6JHz),7.72(1H.tJ=:65Hz)3.t 
3(1H^).8^(2H.d^6JHz) 


30 










Mass speetrum m/z:300.302ayr^:1} 












pale brown crystals (MeOH) 












mp,191-192'C 


35 


31 


Ph 


2 


BemenUI snslysis for CBHnaN4 










Cslcd.%: 70.11; H, 5.62; M. 1437 
Foumn: C. 70.00; H, 5.65; N, 14J66 



40 



45 



50 



40 
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Physical properties 




Exampls 




(Recrystalttzation solvenO 


5 






eoloriess amorphous solid 

NMR 3pectnimd(DMSO-d,)ppm:0.99(3H4>rs).l. 








32(3H>r»Xl.B8C2HJ>r«)X13(1HJbni);2.49<9H,8X4 


10 




.82-4.72(2H.m).7.80-7.87(3H^),7J4-7.82(4H.m) 




32 


.B.13(1H^J=8.l5lte)3.42(lH,d.J=8Hz) 
OR speotnim v(KBr)em**:1890 


15 






Mass apectrum in/z:476.478(M*^:1) 
Spocrfie rotation 
[cr]o":-«or («>=0.1. DMSO) 


20 


33 




cdorieas eryataia (AcOEt) 
mpJZI 5-218*0 (docomposition) 
Bemontal anatyaia for C»H,9GlN40a 


25 




OX 


CaiedJK: 87^; H. 7J3; H. 1t.32 
Found%: C. 07.70; H, 7.17; M. 11^ 


30 


34 




eolorioaa orystala (UeOH-lao-PrOH) 
mp.185-188% 

Elemental analyaie for CxjHnCtN^O, 
CatcdS: C, 87.42; H, 8^1; M, 11. 85 


35 






Found%: C. 87.31; H. 8.68; N. 11.57 


40 


35 




brown cryvtala (AoOEO 
mp,199-200% 

Elemental enalyaia for CnlVfCINAS 
CalcdJ: C. 62 J3; K 5.S8; 1 U7 
FbtaidX: C. 62.74; H. 5^: N. 11.16 



43 



50 




59 



41 
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Exampio 




VRocrystaiiizstton sorvenx/ 




36 


Mo 


>ale brown crystals uao^rrvini 
nnp^02-203*t: 

Elemental analysts tor CsaHnCIN4Vls 


10 






Foimdl: C, 64^9; H, 7.i>4» N, iz-sa 








colortosa crystals (AcOEtHs©-Pr,0) 


15 










37 


rr-Bu 


Elamontal analysis for Ci,HmCIN402 
CalcdJk C, 66^0; K 7.49; N, 1U» 


20 






FoundX: C. 66.18; H, 753; li 1132 








colorlass crystala Os^PrOH) 






a 


mp.174-175\^ 


25 


38 


Elamantal analysis for CaHnCiM40t*1/4HtO 






CalodJk C. 67JB5; H. 7J54; M, 11.17 
Foundft: 67.08; H 7.47; K 10.92 


30 






colorless crystals (AcOEt-isor-PriO) 
mp,l 85-1 86.5^ 




39 


Bn 


Qemontal analysis for O^^C^Hfix 


35 






Caled5: C. 88J7; H. 6.59: N, 11JW 
Found*: C. 68^3; K 8.72; M. 10^9 








oolortoss erystals (AoOEt) 


40 


40 




mp^19-220.5t: (decomposition) 
Oamentai analysis for C»H„CIM40, -1/48,0 
Caled^ a 69.08; K 8.47; 10.74 


45 






Found%: C, 69.25; K 8.41; K 10.69 




42 
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Example 




Physical properties 
(Reerystalfization solvent) 


41 




colorless crystaie (MeOH) 
mp,137-142*C 

Bementai analysis for CaHnCIN^Oz* 1/28^0 
CalodJk C, 67.70; 8.67; 10.90 
FewidS: C, 67.82; H. 6.48; N. 10^2 


42 




eoloilees orystaJs (MeOH) 
mp,163Jk157% 

Elemental analysis for C9H»CIN40| 
CalodJl: 66.85: K 6^; N. 10.75 
FeumO: C. 66M; H. 6.54; R 10.78 


43 




oolortess orystais (AcOEt) 
n9.16a-1611C 

Elemental analyaia for C,sHhCIFH«0,*1/8H,0 
CalodJK: 65.78; 5.96; N. 10.96 
Foumtt: C» 65.57; K 6.67; a 10>4 


44 




oolortess fine needles 

(AcOEt-n-Heptane) 

mpJ60-l82% 

Elemental anaiysn for C2iH,o^^4^t 
CdodJ(: a 68.07; H. 6J4; 11.01 

Found!: C» 86.10; H. 5.71; 11i>6 


45 


XT 


coleileM orystais (AcOEtHso-Pr^O) 
mp»128-129^'C 

Elemental analysis fbr ^„i\yfiXFHfix 
CriodS: 66i>7; H. 5.94; K 11. 01 
Founds: C. 66j06; H. 5.76; N, 11J)1 
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Example 




Physaoai properties 
(Recrystallization aolvenft) 


5 

10 


48 


'A 


colorless crystals Cso-PrOH) 
mp.l 99^-200^0 

BementBl analysis for C»Ht7ClF4N40x 
Calcd C, 59.74; H. 4.83; M, 935 
Feum»: C, SMI; H, 4.89; M, 9.90 


IS 
20 


47 


F 


ceiorless orystals G■o^^*»OH) 

Eiementai anslysis for CnH|«CtF»N40, 
CalodS: C. 57.89; H, 4.51; K 9.64 
Found%: C. 57 J8; H. 4.58; N, 9.82 


25 


48 


JO 


colorless crystals (AoOEt) 
inp.1995-2005% 

Elemental analysis for CnHMCINiOs 
CalcdS: C, 8531; H, 8.15; M. 14^3 
FoimdK: C, 85.77; H, 5.99; M. 14:25 


30 
35 


49 




colorloss prisms 

(AoOEt-nr-Heptane) 

inpJ82-183't 

Bementai analysts for C,7H>DCINsOt 
CalfML%; C fi531: H. 8.15: N. 14.23 
FoundX; C. 85.95; H. 8.28; K U24 


40 
45 


50 




colorless prismsCAcOEt) 
mp^13-214*t: 

Elomental analysis for CnHMCINfOs 
Calcd.%: C. 85J1; H, 8.15; N. 14JZ3 
Found%: 8537; H, 8^; M. 14.23 



55 




44 
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Examplo 




r njf«*1W fiH V|Mm UOV 


5 


51 


irV"* 


oolorio88 crystals (MeOH) 
mpJ79-188*t: 

ElementJU analysis for C»HnCtN403S 


10 






Calcal: C» 04J5: H. 0.19; N» 10.43 
rounoS: C. D4JB2; H, 9.45; Pl» 10.^7 








oolorlsss crystals Cso-PrOH) 


1$ 


52 




mpJ203-2035*t? 

Bsmonty analysis for CbH»CIF,N40z 
CalodS: C. 9231; H. 5.41; N. 10.02 


20 






FoumM: C, 62^4; H. 5.42; H, 9.99 








cdortsss crystals (AoO^ 








inp,224-225X 


25 


53 




Qsmwrtai analysis for C,4H«CtN40s 
CahMLS: 72i)1; K 9^ BMB 
Founctt: C. 72JQ2; H. 9JZ1: K BM 


30 


54 


Jo 


oolorlsss orystais Gso-PrOH) 
inpJ97-198lC 

Elemental analysis for O^H^^H^O^ 


33 






Calod.%: C, 70J>3: H. 0.06; N. 9.01 
Founds: C. 99A3: H. BM; H. BJSB 








colorloss orystala OlsOH) 


40 


56 


r 


mp.1995-l9rt: 

Bsmsntal analyala for Os|H||CIH40a 
CalodJk C, 04.93; K 9jD8; ri 11.09 


45 






Founds: 0433; 0.27; N. 11.09 


50 








55 









45 
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Example 






Physioal properties 

(Rocryetainzation solvent) 


56 


p 


Mtt 


pels yoKow er/«talt Oso-PrOH) 
mp,1655-186Y: 

Etemontal onalyme for CxtHbN^O, 
CalcdJt: C, 70.41; H. 7.00; N. 12,16 
Found%: C. 70J2; a 7,19; N. 12.13 


57 


P 


d 


coloriew crystale (MeOH) 
inp.151 .5-153% 

Bementsl amiysis for G»H|»aN«OsS 
CalcdJk C. 62 J3: H. 5.88: N. 1 1.27 
Found%: 62.77; H. 6^1; 


58 


p 


Mo 


pale yeUow oryatalo Gao-PrOH) 
mp.161^182.5t: 

Bemental analyaia for CzTH^NiOsS 
CalcdJ: C, 68J)4; H, 6.77; 11.75 
Foundl: C. 97.86; H. 6.99; N. 11.63 


59 


P 


CI 


colorleaa oryatala (AcOEt) 
mp.197-1S6*C 

Elemental analysis for CjsHttCtNsOxS 
CdcdJI: 0. e0J29; H. 5.67; N. 14J16 
Found«: 0« 59.98; H. 5.54; 13.84 


60 


p 


Mo 


colorieaa cryslala (AoOEt-iao-PfsO) 
mp,181*193t; 

Bemental anatyeia for C9H»,ll,0tS 
CalcdJfc 0. 65.38; H. 634: 14.86 
FoundX: C. 65J4; H, 6.53; 14.43 




46 
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Exampls 




Physieal properties 
(RecrysUinzction solvent) 


61 




yeiiow sinofpnoue vona 

NMRspectnim d (COCI,)ppni: 

1 J)6-1J)9(2M,m).l^l.40(1HMl40-1.45 ( 2H.m) 

.1.44(9H^XlJ2-l«eam)Z55-2.82(2H^WJD5(3 

>is)A«)-4.10(2amX4.62(2H.t.J=7.6H2),7ie7-7^ 

211 7 SlflH^JsTHz) 7 67-7 71 (3H m)A 14(1 HjI 

\R specstrum If (KBr)cm'^:1692 
Mess speetnim m/tMHOiti 


62 




colorless orystaSe CAsOEt) 

mp, 1 97* 1 90 

Bemervtal mlysis for (WViFsNA 
Ceiod.1- a 02.14: H. 5^1; K 9.96 
f ouiMft: C. 62i>7; K 5J25: N. 9.94 


63 


JO 


pais yellow orystals (AoOEt) 

inp»i B9J5~ZDO>v; 

Bemeirtel mslyeis for Cnt^NtOs 

CelodJ: C, 7U1; H, 7M; H, 1436 
FouiMtt: a 71-37; 7.14: M. 14J3 


64 




ooiorleee crystals (MeOH-iso-PrtO) 
iiV,1775-179t: 

Bomental anslyeis for C^^^Jtifit 
CelodS: 96^ H. 6.18; N. 10.40 
Foundl C. WM; H. 9M; 11 10J7 


65 




pale brown crystals (AeOEt) 
mp.193-194X 

Bomental analysis tor Og^Hfij 
CeiodA: C. 7056; H, 7^4; M, t5Jl4 
Founds: C, 70.61; a 7.16; K 1521 



oX 



47 
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Example 






Phy«oal properties 
(Recrystellizstion solvent) 


66 


A 


a 


colorless crystals (EtOH) 
mp^40-24l'C (daoomposHion) 
Bemental analysis for C0H»CIN,O2 
CaJcdJfc C. 82.43; a K 17.47 
Founds: C, 82.48; a 6.02; N, 1751 


67 


"p 


Ma 


oolorleas orystala CEtOH) 
mp;2285-230rC(decomposition) 
Bemental enalysia for C^^H^O^ 
CeledJS: 0, 8730; H. 7.00; H, 18.25 
Founds: 0/87.72; a «^3: N. 18.24 


68 


-p 


Ma 


brown amorphous solid 

NMR spectrum d (CDCI,)ppm:1.1(H1.20(2am),1.4 

8(9H^),1.4O-1.60(3am).1.90-1.9BeH,m),2.eO-2.70( 

2H^X3J)4{3H.8W38(3IM)AW-^.15ttH^).4.74(2 

at.J=«H2)A30(lH.t,J=45Hz)J32(lH.d.J=23H2).6. 

88(lH^X7.60(iat*WH2).7.67(lH.tJ=8Hz)3.16(m 

d^H2)3^(1H.d,*>=aHz) 

m spectnim vQCBr)cm~*:1888 

Meas spectnim m/jzWW) 



40 




50 



i 



48 
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Example 






Physioal properties 
(Recrystaflization solvent) 


SB 




CI 


yellow amorphous soTid 

1 J«5-l .1 §QH.in)J.4a-1 5DOH.ffl}.1 .45(9H^X1 ^1 J0( 
2H.m)^.32(3H3)Z80-2,70C2H.m),4.0O-4.t0(2H^X4.B0 
-4.65(2H.mX7^6(1H4l,J=S.5Hz}J^1(1Kd.J=5.5Hz>J.6 
8-7.75(2HM8.l 6(1H^^7^Hz)3^4(1 lid.a::7^Hz) 


70 


Ms 


O 


pale yeUow crystala (EtOH) 
mp,192-193X; 

Qemental analyeis for Cx7H,|aN40,S-5/4HtO 
CalcdJK: 60.77; K 6^; 10^ 
roumiB: 60x2; H. vSSBl N, i0.i7 


71 


/ M« 


Me 


yellow amorphous sofid 

NMR speotnjm d (CDCI,)ppm: 

1.02-li)8(2Km).1.44(9H,s).1.44^1.50(3H.mXl.8O-IJ0( 

2H^UJ1(3H^);L«>-2.70(2tiin)^i)6(3H^X4JK>-4J)5( 

2H,mX«9(2H,tJ==7^H2)J.08(lH.d.J=5.5Hz)J.49(iad. 

J=5.5Hz).7.60'7.65(2H,m),8.1 4(1 H,d»J=8Hx),8^3(l Kd J 

=8Hz) 

IRspeotrum l^(KBr}oin**:1688 
Mass spectrum m/r490(M^} 


72 


)5 


Me 


pale yellow orystals (AcOEt) 
mp.141*142t 

Elemental snalysis for OnHi^fitS'iMHzO 
Calcd.*: C, 87.92; H, 7J)2; N. 11.31 
Founds: a 87 JB; H, 8JM; N, 11.25 



Example 73 

tert-Butyt 4-E2-(4-chloro-2>hydroxy-1 H-imidazo[4,5-c)quinolin-1-yt)-ethyl]-1 •piperidinecarboxylate 

[0095] To a solution of 0 60 g of tert-butyl 4-(2-(3-amlno-2-chtoro-4-qulnolylBmlno)-ethyl]-1-p{peridinecarboxytate 
and 0.44 g of tr^hosgene in 1 0 ml of 1 »2-dlchloR>ethane. 0.41 ml of tiiethylamlne waa added dropwise, end the mixture 
was stirred at room temperature for 1 hour. The reaction mixture was neutralized with saturated aqueous sodium 
hydrcgencarbonate solution, and extracted with 1 ,2-dtchloroethane. The extract was washed with saturated brine, and 
dried, end the solvent was evaporated. The residue was washed with dilsopropyl ettier to give 0.57 g of colorless 
crystals. RecrystatPzatton from 1^-dlchloroethane gave colorless crystals having the melting point of from 222 to 
223»C 



Elemental analysis for C22H27CIN4O3 


Calculated % 
Found % 


C. 61.32; 
C» 61.15; 


H. 6.32; 
H. 6.34; 


N. 13.00 
13.00 



49 
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Example 74 

tert-Butyl 4^2-[4K:hloro-2K4-iTiethanesufflnylphenyl).1H-lmlda2o[4,5s:l-qulno«n-1-yOeth^^ 

[00961 To a suspension of 0.63 g of tert-butyl 4-[2^4-ch^oro•2-(4-methylthlo•phenyl)-1 H-lmlda2o{4,5-cJqulnolln-1 -yl] 
ethylj-l-piperldlnecarboxylate in 18 ml of 1,4-dloxane. a solution of 0.38 g of sodium periodate in 6 ml of water was 
added dropwise, and the mixture was stirred at 50'C for 13 hours. The reaction solution was concentrated, and the 
residue was purified by silica gel column chromatography using 1 .2-dlchloroethane - methanol (10:1) as an eluting 
solvent to give 0 47 g of a colorless solid. Recrystallizatlon from a mixture of isopropanol and water gave colorless 
crystals having the melting point of from 1 83 to 1 e6*C. 



Elemental analysis for CseHgaCIN^OsS * IMHjO 


Calculated % 
Found % 


C, 62.46; 
C, 62.33; 


H, 6.06; 
H, 5.90; 


N. 10.05 
N. 9.91 



Exarr^le 75 

tert-Butyl 4-[2-(4-chloro-2-(4-methanesulfonylphenyl)-1 H-lmida20l4.5-c)-quinoHn-1 -yllethyil-1 -plperidinecart)oxylate 

[00971 To a solution of 0 40 g of tert-butyl 4-(2-[4K:hloro-2-(4-methylthlophenyl)-1H-imidazo[4,5 -c]qulnolln-1 -yl] 
ethyil-1-piperldlnecarboxylate In 20 ml of 1 ,2-dlchloroethane, 0.40 g of m-chloroperbenzolc acid was added portlonwise 
little by little, and the mixture was stirred at room temperature for 1 hour. The reaction mixture was neutralized with 
10% aqueous sodium hydroxide solution, and extracted with 1 ,2-dichloroeth8ne. The extract was washed with satu- 
rated aqueous sodium hydrogencarbonate solution and dried, and then the solvent was evaporated The residue was 
washed with a mixture of diisopropyl ether and diethyl ether to give 0.42 g of colorless crystals. RecrystaHizatlon from 
methanol gave colorless crystals having the melting point of from 149 to 1 56'C. 



Elemental analysis for C29H33CIN4O4S • IMHjO 


Calculated % 
Found % 


C. 60.72; 
C. 60.72; 


H, 5.89; 
H, 5.81; 


N. 9.77 
N, 9.67 



Example 76 

4-Hydroxy-2-phenyH-[2-(4-piperldyl)ethyl)-1H-lmidazo[4,5-c)quinoline 

[00981 A solution of 871 mg of 4-chloro-2-phenyl-1 -{2-(4.piperidy!)ethyl]-1 H-lmida2o[4,5-c}quinoline and 2.5 ml of 6 
N hydrochloric acid in 8 ml of 1 ,4-dloxane was refluxed for 3 hours. The reaction mixture was adjusted to pH 10 with 
10% aqueous sodium hydroxide solutton, and added with potassium carbonate, and then extracted with 1 ,2-dlchlo- 
roethane. The extract was dried, and the solvent was evaporated. The resuftlng residue was washed with ethyl acetate 
to give 522 mg of pale brown crystals. Recrystallization from methanol gave pale brown crystals having the melting 
point of from 242.5 to 244»C. 



Elemental analysis for C23H24N4O • IMHjO 


Calculated % 
Found % 


C, 73.28; 
C, 73.32; 


H. 6.55; 
H. 6.45; 


N, 14.86 
N, 14.77 



[0099] In accordance with the method of Example 78, the compounds of Examples 77 through 79 were obtained. 
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Exampto 


B 




m 


Phystod properties 
(Roorystalltzation solvent) 


77 


CI 




2 


coloriess crystals (MeOH) 
mp^69-280t^ (deoompoititien) 
Elemental analysis for Ct4HsClN40 
CalcdX: C. 88.48; H. 5^9; H, 13.31 
Foundl: 88;32: 8j07; N. 13^9 


78 


H 




1 


oolorless crystals [hy^irochloride] 

NMR spectrum 6 (DMSO-di)ppm: 

15B(2H^.^11.5H2).1.74ttHAJ=113H2)J2.10-2J 

5(1H^U.79(2H,q. J=l t ^Hz).3^4(2H.d.J=1 1 ^Hz), 

4J54(2H.d.J=7.5Hz) J^9(1HXU=8Hz)J.49(1 HaI.J= 

8Hz}J30(1HXJ=8Hz).8i»(1HJ.J=8Hz)3^tH^ 

}.8 J!4(1 H^X8 J5(1 H>rsXl 1 .82(1 H^) 

IR spectrum V (KBr) cm~*'.3544.322BJ8d2 

Mass spectrum m/z:2820yr) 


79 


H 


-a 


1 


eolorloss crystals Qiydroohloride] 

NMR spectnim d (DMSO-dt)ppm: 

1.85-1^(4Hjii)iiN>-2.15(1H^),2.84(2H.q.J=12H 

z)4^H.d.^12H2).4.18(2H^.J=5Hz).4^1{21id. 

^73Hz)JJt7(1HXJ^5Hz).7.40»7.80(7H^)7^7 

(1H^.J=8Hz}3^1(1H^).10.93(1Hi>rs}.11.5B(1H3) 

IR spectrum V (KBr) cm'*'^16,1672 

Mass spectrum m/z:372(M*) 



Example 60 

tert-Butyl 4-{2-(4-phonoxy-1 H-lmi(Jazo{4,5-cJqulnolln-1 -y1)ethyt}-1 -piperldlnecartooxylate 

[0100] A mixture of 4.46 g of tert-butyl 4-{2-(4-chloro-1 H-tfnlda2o(4,5-clquinonn-1 -yl)ethyll-1 -piporidinecarboxylate, 
10.1 g of phenol and 1 .80 g of potassium hydroxide was stirred at 1 20*C for 7 hours. The reaction mixture was adjusted 
to pH 10 with 10% aqueous sodium hydroxide solution, and extracted with ethyl acetate. The extract was washed 
successively with 10% aqueous sodium hydroxide solution and saturated brine, and dried, and then the solvent was 
evaporated to give a brown liquid. The resulting brown liquid was purified by silica gal column chromatography using 
ethyl acetate as an elutlng solvent to give 3.59 g of a coloriess soHd. Recrystalllzatlon from a mixture of ethyl acatate 
and n-hexane gave colorless crystals having the melting point of from 130.5 to 132.5*0. 



Elemental analysis for C2eM32N403 


Calculated % 
Found % 


C, 71.16; 
C. 71.10; 


H. 6.83; 
H, 7.10; 


N. 11.86 
N. 11.69 



[0101] In accordance with the method of Example 80, the compounds of Examples 81 through 87 were obtained. 
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Example 








Physical pn>pertie5 
(Raorystailization sotvant) 


81 


H 


■"Ok 


H 


coloriaaa cryatala (MaOH) 

mp.1525-153jrC 

Elemantal anatysia for Cfgtifjtifi 
CalcfLX: 77^; K 634; N. 12.11 
Foimd%: C, 78.00; H. 6^9; H, 12J>5 


62 


H 


-a 


H 


coloH«fl9 oryatals (AoOEt-iao-Pr^O) 
inpJ87-1895*t: 

Damantal analysia for C„H^Ot 
CalcdJ(: C. 72.44; H. 6^2: N, 1332 
Founds: 72^; H. 6^6; N, 13.42 


S3 


H 




F 


oolortaas cryaUla (CHsClt'iaa-'PrsO) 
nip^.5-208t: 

Bamantal analysia for 0B|ty^40^'^/BHfi 
CalodJL- a 68.07: H, 535; N. 1239 
FoundS: C. 69.11; H. 5.74; fi 12.85 


84 


Ph 


•-a 


H 


ooloiiaaa cryvtala (MaOK-iao-PrtO) 
mp.206-2073% 

Elamantal analyaia far C,iHttN40,*1/2HtO 
CfllcdJt: C, 74.53; H. 6.25; N, 11^1 
Found%: C. 7432; H. 6.37; M, 11.10 
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Example 








Physical propertiea 
(Racrystalfization solvent) 


85 


H 


""Ok 


F 


ooloiiess crystals (AcOEt-n-Hexane) 
inpJ33.5-135.5*t: 

Bamental analysis for CzfHiiF>l40, 
CwMS: 68.55: H. 6^7; N, 11.42 
Foumft: C. 68.37; H. 6.47; N. 11.25 


86 


Ph 




H 


coloriess crystals Gse-PrOH) 
mpJ207-208't: 

Elemental analysis for C,4HmN40, 
CalcdJK: C. 74.43; H, 6.61; N. 10.21 
FouikO: C. 74.38; 6.68; N. 10.14 


87 


H 




H 


pale purple crystals 

NMR spectrum d (DMS(>-dt}ppm: 

1.64^l.72(4H.m)^S-2^(4Hjn);2J8(2H,t,J=7 

H2),4.80(2H.t J=7Hz).7.25-7.31 (3H^} J.45-7.4 

9C2H,m).7^-7.m)(2H/n),7.72(1 H,d.i^7Hz}3^ 

(1H^,^7H2)^J7(1H^) 

Mass spectrum m/z^QT) 



Example SB 

tert-Butyl 4-(2-(4-amino-1 H-imidazo[4,5-c)qulnolin-1 -yl)elhyl>1 -plperidinecarboxylate 

[0102] A mixture of 4.40 g of tert-butyl 4-{2-(4-phenoxy-1 H-lmidazo[4,5-c}-quinolln-1 -yOothyl>1 -piperidinecarboxy- 
late and 34 5 g of ammonium acetate was stirred at 140*C for 3 hours. The reaction mixture was added with water, 
adjusted to pH 9 with 10% aqueous sodium hydroxide solution, and extracted with methylene chloride. The extract 
was washed with samrated brine, and dried, and then the solvent was evaporated. The resulting residue was purified 
by alumina column chromatography using methylene chloride - methanol (100:1 to 20:1) as eluting sohfents, and 
washed with dllsopropyl ether to give 1.88 g of coloriess crystals. Recrystattizatlon from ethyl acetate gave coloriess 
crystals having the melting point of from 193 to 193.5^C. 



Elemental analysis tor C22H29N5O2 


Calculated % 
Found % 


C. 66.81; 
C, 66.93; 


H. 7.39; 
H, 7.48; 


N, 17.71 
N. 17.66 



[0103] In accordance with the rrwthod of Example 88, the compounds of Examples 89 through 92 were obtained. 
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Example 




Physical proportias 
(Recrystainzation advent) 


89 




ooloriaaa crystala (EtOH) 
nip,191.5-t92"C 

Etomantal analysia for Cx«Hs|N« 
CalcdX: C. 74.77; H. 7JDa; N. ta.17 
Fotinca: C. 74^7: H. 7.18; N. 18J>8 


90 




GoloHaaa eryvtaia (IM>H) 

inp^31.5-2325% 

QamenUl analyaia for C,tHaN,0 
CaiodJl: C, 67.83; H, 6^7; M. 20,76 
Foum»: C. 67.48; H, 8.79; M. 20.83 


91 




eolortaaa eryatala (EtOH) 
mpje8-18rt: 

Elamantal analyais for CmH»H|Ox 
CalAii %^ C 65^7* H 6 88- N 19.06 
Foumi%: C. 65.52; H. 8.78; N. 18.83 


92 




pale yolfow cryatals [fumarate] 

(DliFHaD-Pr,0) 

ifip.1 96-197*t5 (dacompoaition) 

Elemantil anatyaia for C,»H„N,-C4H404* 

5/4H,0 

CalcdJt C, 57^0; H. 6.12; M, 18.88 
Pounds: 57.20; H. 6^3; N. 1653 



Example 93 

telt.Butyl4^^-(4Hllm«hylanlllH)-2-phelIy^.1H^tnida2o(4.S^)^ 

101041 A mbnure ot 0.69 g of tert-butyl 4K2-{4<hloro-2-pheny|.1H-lmlda2ol4.5H;)-qulnonn-1-yDethyn-1l)lper1dlne- 

^S^^e «a^«^olln was added with water and extracted with ethyl acetate. The extract was washed 
s^^eiy^h vTer and saturated brine, and dried, and the solvent was evaporated. The residue was washed 
^;;^3SiSropano.anddl«vn.pyl«hertoglve0.52gofcoloriessc^^ 
panel gave colorteas ciystala having the melUng poht of from 170.5 to 171 .6*C. 



Elemental analysis for Cyf^fiz 


Calculated % 
Found % 


C, 72.12; 
C, 71.95; 


H, 7.46; 
H. 7.72; 


N, 14.02 
N, 13.83 



Example 94 

tert-Butyl4K2W4-methylplporazln-1-yl)-2i)henyl-1H^mldazol4,5<l-qulnolln.1.yl!emy^^ 

101051 A mbrture ot O.BO g ot tert-butyl 4^2.(4<hloro-2-phenyl■1H-lmldazo-l4.5<lqulnolln-1-yOe^hyO-1■pJ^wW^ 
SSylietT'.^ of N-methylplperazlne was stlrn«. at BCC for 6 hours. The «««ton mixtu« w«^^ w«h 
IZZi aqueous sodium hydrogencarbonate solution and extracted with ethyl acetate. The e*"^ *«f^ ^ 
"e ^^nt was evaporated. The residue was purified by alumina column chromatography usmg ethyl acetate - n^ 
?i^V(1 3 to 1 1) L elutlng solvents, and washed with a mixture of dllsopropyl ether and n-heptane to gM. 0.74 g 
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of colorless ciystals. Recrystallizatlon from ethyl acetate gave colorless needles having the nrtelting point of from 140 
to141»C 



Elemental analysis for €338421^002 


Calculated % 
Found % 


C, 71.45; 
C, 71 23; 


H. 7.63; 
H. 7.65; 


N, 16.15 
N J 4.99 



[0106] In accordance with the methods of Examples 93 and 94, the compounds of Examples 95 through 1 02 were 
10 obtained. 



15 




25 



30 



35 



40 



43 



30 
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Exampia 




Physical properties 
(ReorystalKzatifMi solvent) 


5 


95 


NHMa 


colorless crystals CsoHPrOH) 
iiip.l61-162"C 

Elemental analysis for C»HtfNI.02-1/2HxO 
CaMJk C, 70.42: H, 7 J4; K 14.16 
Found%: 70.31; H. 713; N. 13J5 


10 
15 


96 


H 


coioness crystals viso^rrtw/ 
fnp.162-1625% 

Elemental analysis for C,tH,7M»0i* 1/2H,0 
CalodA: C, 71.51; R 7.38; H, 13.45 
FoiukO: C. 71.73; H, 7^; M. 13.09 


20 


97 




coloriess needles (MeOH) 
mp,171-172t: 

Qamental analysts for CaHiiNfOi 
CaloiU: C, 73.44; H. 7.66; N. 12.88 
FoundX: 73.44; a 7.88; N. 12.93 


25 


98 




colorleas crystals GsonRrOH) 
mp.189-190*X: 

Qamantat analysis for CsHaNsO, 
CalocLS: C, 70.95: H, 7.26; K 12M 
FmmffiL C 71.22: H. 7.47: H. 12.94 


30 
35 


99 


NHBn 


pale brown amorphous solkl 

NMR spectrum d (CDCt,)ppm: 

0J9-1.06(2H^).1.25-1.40(3H.mX1.43(9as).1.8O-1. 

90(2H^W.50-2-e0(2H^W.95-4i»(2HM4.59(2H,t 

.J=7.5Hz).4.98ttH^^3Hx).8.11(1H.t.J=5^Hz).7i 

4-7.28(lH.m).7.30-7.35(3Hjn)J.48(2ad..^73lta)J. 

50-7«(4H,m)7.6O-7.65<2H^X734-7.96(2H^) 

IRspeotnim y (KBr) cm'*:3436.1680 

Mass spectrum m/z561(»r) 
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Example 




Phystpal properties 


YOO 




pale yellow amorphous solid 

NMR spsctnim d (COCI,)ppm: 

1 .00-1 .08(2HM1-30-1 ^5(1H^),1 ^58-1 .42(2H,m),l. 

43(9H^).1^-1J0(2Hjn);L57(2H4>rs)3.98(2Hi>rsX4 

.SI (2H.tJ=7.5H2),4^9C2H.d,J=6HzX7.33-7 J5(l H^X 

7^H,d,J=8Hz),7.51^7.59(4H^X7.64-7.B7(2llmX7 

ja-7^9(1H^X7.90-7.97(1H^)333(2H^J=6Hz) 

IRspeotrum y (KBr) cm'*:3428.1602 

Mass spectrum m/z:562(ir} 


101 




pale brown amorphous solid 

NMR spectrum d (CDCl3)ppm: 

0.98'1.06(2H,mXl^5-1.40(3H.mXl*43(9H^),1^l. 

85(2H^}^.50-2.60(2H^X3.79(3IU)3.90-4.00(2Km 

X4.59(2H.t^7.5Hz),4 J7(2H4.^5^HzX8i»(1 HJ>rs) 

.e36(2ad.J=83Hz)J^1(1HX«^7.5Hz},7.40(2H.d,Js 

8.5Hz)JJ1-7.e0(4H.m),7.6&-7.eS(2amX7.94(2H.d,J 

=8SHz) 

IR spectrum V (KBr) em'«*.3432»1892 
Mess spectrum m/zSOIdiT) 


102 


H 


colorless amorphous solid 

NMRspeotnimd (DMS(>-d,}ppm: 

0.87(2H.4.Js5Hz}j;NK1.35(3»imXYJe(9H.sXl.75(2 

H,Q,J=7.5Hz)^^4(2H,tJ=12J5H2);3.77C2H.d,J=12.5H 

z)A84(2HXJ=7.5Hz).6^9(1H,t,J=8HzX7^4C2H.t.0^ 

Hz)7.44(1KtJ=7.5Hz)J.56(1HX^7JSHzX7.60-7.67 

(3H.m)J.78-7^2aH^X7.87(1H,d,J=7.5Hz).8.18(lli 

d.J=:73Hz}^^4(2IM^Hz)^.03(1 H^) 

mspeotrum tf (KBr) em"*:2932,l692 

Mass spectrum m/x547(M*) 



Example 1 03 

4-Arnino-2-ph8nyt-H2-(4'plp6r1dy1)ethyQ-1 H-tmldazo[4,5-c]qu)nollne trtftuorDacetate 

(0107] A mixture of 0.30 g of tert-butyl 4-[2-[4-(4-mothoxybenzylamino)-2-phenyl-1H*lmida2o[4,5-c]<iuinolln-1-y!) 
ethyi)-1*pipeftdlnecartoxylate and 9 ml of trifluoroacetic add was stirred at 65*C of outer temperature for 6 hours. The 
reaction solution was concentrated, and the residue was added with tsopropanot. The precipitated crystals were col- 
lected by nitration* and washed with dlisopropyl ether to give 0.31 g of pale yellow crystals. Recrystallbation from a 
mixture of ethanol and Isopropanol gave colorless crystals having the melting point of from 223 to 224*C. 



Elemental analysis for C^aH^jNs • 2CF3C02H • HjO 


Calculated % 
Found % 


C, 52.51; 
C. 52.61; 


H, 4.73; 
H. 4.45; 


N. 11.34 
N, 11.61 
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Example 104 

1 -[2^4-Chloro-2-phenyl-1 H-imldazo [4,5-c]quinolin-1 -yl)ethy(l-4-piperidlnone 

101081 A mixture of 0.39 g of H2.(4^hloro.2-phenyMH-lm!dazo[4.5-c)quinolin.1 -yl)ethyll-4.4-ethy!enedloxyp(peri. 
dine and 4 ml of concentrated sulfuric add was stirred at room temperature for 30 minutes. The reaction mixture was 
poured into ice-water, adjusted to pH 11 with 10% aqueous sodium hydroxide solution, and extracted with ethyl acetate. 
The extract was washed with saturated aqueous sodium hydrogerw»rbonate solution and dried, and then the solvent 
was evaporated to give 0.42 g of a colorless liquid. The resulting liquid was purified by alumina column chromatography 
using ethyl acetate - n-heptane (1:1) as an eluting soh^enlto gh^e 0.32 g of colorless crystals Recrystallizatlon from 
isopropanol gave colorless needles having the melting point of from 1 63 to 1 65*C. 



25 



40 





Elemental analysis for C^^Hi^O^fi 




Calculated % 


C, 68.23; 


H, 523; 


N. 13.84 


15 


Found % 


C,6B26: 


H, 5.31; 


N. 13.78 



Example 105 

20 l-[2.(4-Chloro-2-phenyl-1H-lmldazo[4.5-c]quinolln-1-yl)ethylH-piperldlnoneoxlme 

101091 A mixture of 0.20 g of H2-(4<hloro-2-phenyl-1H.imlda2o(4.5-clqulnonn.1-yI)ethyl).4i)iperidInone. 0.04 g of 
hvdroxylamine hydrochloride. 0.09 g of sodium acetate and 4 ml of methanol was stirred at room temperature for 1 
hour Vie reaction solution was concentrated, and the residue was added with aqueous sodium hydrogencarbonate 
solution and extracted with ethyl acetate. The extract was washed with saturated aqueous sodium hydrogencarbonate 
solution' and dried, and the soh/ert was evaporated to give 0.25 g of a coloriess solid. Recrystallizatlon from ethyl 
acetate gave coloriess crystals having the melting point of from 201 to 20rc (decomposition). 





Elemental analysis for C23H22CIN3O • 


1/2H20 


30 


Calculated % 


C. 64.41; 


H. 5.40; 


N. 16.33 




Found % 


C, 64.75; 


H. 5.32; 


N, 16.09 



Example 108 

tert-Butyl 4^2H2l)henyl-1H-imfda»){4.5<)qulnolln-1-yl)elhyf|-1 -piperidinecarboxylate 

(01101 A suspension of 0.80 g ot lert-butyl 4-(2.(4<Woro.2i,henyl-1H-ir™dM0^4^<lqi«nolln.^ 
necertoxylate and 0.30 g ot 5% paltedlum on ca^or, In 80 ml of methanol was ''^'^f^ ^f^''^^^ 
,empe«ure under atmospheric pressure for 12 hou«. After the reaction, the catalyst was Uttered o«. J^e muate 
was concentrated. The residue wee purided by sHIca gel column chromatography using ethyl acettt* - "-n^* 
1 to 4:1 ) as eluting solvents and washed with diteopropyt ether to give 0.49 g of pale yellow crystals. RecrystaHteaUon 
from dllsopropyl ether gave colortess oystals having the melUng point of from 1 38 to 1 syc. 



45 


Elemental analysis for C28H32N402 




Calculated % 


C. 73.68; 


H, 7.06; 


N, 12.27 




Found % 


C, 73.46; 


H. 7.21; 


N, 12.17 



101111 



m accordance with the method of Example 108. the compounds of Examples 107through 109 were obtained. 



R*— (CHJm 



ay 
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Exampla 




in 


Physwal properties 
(RecryvtslUzadon solvent) 


5 








eok>riess crystaJs Diydroehloride] 
(MeOH) 


10 


107 


"Ok 


1 


mp^5B'261% (decomposition) 

Elemental analysts for 

^•HiiN4- 2HCI - H|0 
CalcdJK: C. 53.79; H. aj21; N. 15.68 
Founds: C. 53.49; H. 9.14; N, 15.07 










ooioriess orystalt Dtydrochloride] 


IS 








(MbO»-C!CILCH»CI) 

\P9W^^i| ^m9^^m W^^mw 








2 


mp^O-233% (decomposition) 








CnH»H«-2HCI-1/2H,0 


20 








Calcd.V C, 56^; K 8.40; 15.48 
FDund%: C, 56.36; H. 6.18; N. 15.35 










oolorless orystals [hydrochlorido] 










(MeOfrH»o-Pr,0) 


25 


109 




2 


mpJ225-23B^ (daoomposition) 
Elemental analysis for 








(^HbN4-2HCI-1/8H20 
CalodA: 61-27; H, 7.41; K 13.61 


30 








Founds: a 61JD3; H. 7.44; N. 1350 



Example 110 

35 4-Chloro-2-phefiyl-1 -{2-(4-plperidyl)ethylJ-1 H-lmlda2o(4,5-c)qulnollne hydrochloiido and fumarate 

[01121 A mixture of 3.64 g of 4-chloro-2i)henyl-H2-{N-triphenylmethyMi)lperldyl)othylJ-1H-lmlda2^^^ 

lino, 30 ml of methanol and 10 ml of trifluoroacette add was stirred at room temperature for 1 hour. The reaction mixture 

was concentrated, and the residue was waahed auccesslvely with ethyl acetate and diethyl ether to ghre pale brown 

40 crystals (trtf luoroacetate). The resulting crystals were added with ethyl acetate, and extracted with water The aqueous 
layer was adlusiod to pH 1 1 with 1 0% aqueoua sodium hydroxide solution, end extracted with a mixture of 1 ,2-dlchlo- 
roethane and methanol. The extrrfd waa waahed with saturated brine, and dried, and then the solvent was evaporated 
to give 1 .74 g of a colorless BquW. A part of the colorless liquid was converted Into hydrochloride In a conventional 
method. Recrystalllzatlon from methanol gave colorteea crystals having the melting point of from 257 to 265»C (de- 

45 composition). In the same manner, fumarate was prepared in a conventional method. RecryetaltUatton from methanol 
gave colorless crystals having the melting point of from 185.5 to Ise.S'C (decomposition). 

Hydrochloride: 



50 [0113J 





Elemental analysis for C23H23CIN4 • Ha • H^O 




Calculated % 


C. 62.02; 


H, 5.88; 


N, 12,58 


35 


Found % 


a 62.08; 


H,5.77; 


N. 12.60 
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Fumarate: 
[0114] 



15 



20 



30 



35 



5 


Elemental analysis tor CjsHaaCIN^ • C4H4O4 • HjO 




Calculated % 


C, 61.77; 


H, 5.57; 


N, 10.67 




Found % 


C. 62.04; 


H. 5.40; 


N, 10.70 



10 Example 111 

4-Phenoxy-1 -C2-(4-piperidyl)ethyn-1 H-imidazot4.5Hc)quinoBne irif hioroacetate 
r0115l Toasolutlonof0.30goftert*utyl4H2.(4.phenoxy.1H.lmldazo[4.5H:H 

viete In 10 ml of methylene chloride, 1 ml of trtfluoroacetic add was added at room temperature, and the mixture was 
srertil5hours.T7^^ 

rhi8opUanolanddllsopropylethertO9lve0.36 

chloride and ethanol gave colorless crystals having the meWng point of from 211 to 2ie-C. 



45 



50 



Elemental analysis for C2^H24U4< 


3 . CF3CO2H . l/BHjO 


Calculated % 
Found % 


C. 61.44; 
C. 61.26; 


H.5.21; 
H.5.05; 


N, 11.46 
N, 11.47 



gg Example 112 

4^loro-^-phenyl-H2•(1-pipera2lnyOethyl^1mml<te20l4.6^!lqulnollnenwthanw 

roiiei To a solution o( 1 20 g ot tert-butyl 4^2-(4<hloro-2-phenyl-1H-imida20-l4,5<lquinorm-1-yl)elhyIh1i)lpe^ 
^S^M of 1 .2.dlchloroe*ane. 1 .2 ml of methanesultonic acid was added, and the mWu« «as«»red 
^Selre(or5minutes.Thereacdonmlxn,r, was added with isopropaool and ethano^^^ 
S^i^ colectedby filtration to give Ii4golcolor1e8ecnr8tal8. Reciyetalllzatton f rom methanol gave colortees 
eiystals having the melUng point of from 256 to 270*0 {decomposlHon). 



Elemental analysis for C22H22CIN5 ♦ 2GH3S03H 


Calcuiated % 
Found % 


C, 49.35; 
C, 49.60; 


H, 5.18; 
K 5.11; 


N. 11.99 
N, 12.16 



^ Example 113 

4-Amlno-1-l2-(4-plperldyOethyO-1H-»mlda20l4AH:)qulnoHne hydrochloride 



101171 A mixture o» 1 57 fl o» tert-boiyl 4H2-<4^«lno-1H^mlda2oC4.5<Jqulnolln-1-yl)ethyl]-1-plper1dlneMrboxi^^ 
2i tTutkw oThy^ogen chloride we. sttmnl at room temperature tor 5 houn.. The reaetton 

mirerar.'S:ara-lu«edClOw«h10%«,ueot««^^ 

methuiene chloride The extract was dried, and the solvent was evaporated. The resutUng residue was wasneo wnn 
Si?toXl^lBO« pale brown crystals. The resulting 
rsX^rmX^nexhtoride-methanol(40:1to20:1)aselutlngsolvents.andwash^ 

SZSI^S^^.«h'oride was prepared inaconv^ 

crystals having the molting point of from 243 to 244'C (decomposition). 





Elemental analysis forCijHjtNs • HCI 






Calculated % 


C. 59.12; 


K 6.86; 


N. 20.28 


55 


Found % 


C. 59.10; 


H. 6.83; 


N, 20.30 



(Oliq in accordance with the method, ol Examples liothfough 113. the compound, of Examples 114throu9h 1B6 



60 



were obtained. 
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5 



10 






Example 




B 


m 


Physical properties (Recrystalllzation solvent) 


15 


114 


Ph 


H 


0 


coloriess crystals (CiCHjCH^CI-AcOEt) 
mp,253*256*C (decoinposftion) 
Elenrantal analysis for C2^H^9CIN4 
Calcd.%: C, 69.51; H, 5^8; N. 15.44 
Found%: C, 6929; H, 5.19; N, 15.27 


SO 
25 


115 


H 


H 


1 


colorless crystals [hydrochloride] 
(MeOH-EtOH) 

mp^73*286'C (decomposidon) 
Elemental analysis for C^gH,7CIN4-2HCI 
Calcd.%: C, 51.42; H, 5.12; N. 14.99 
Found%: C. 51.47; H. 5.08; N, 14.85 


30 


116 


Ph 


H 


1 


colorless crystals [fumarate](MeOH) 
mp ,268-271 .5*C (decomposition) 
Elemental analysis for 
C22H2,CIN4-1/2C4H404-3«H20 
Calcd.%: C, 62.40; H, 5.67; N. 12.13 
Found%: C» 62.52; H, 5.28; N, 12.15 


35 


117 


H 


H 


2 


colorless crystals [hydrochloride] 
(EtOH) 

mp,258-287*C (decomposition) 
Elemental analysis for Ci7H^gCIN4-HCt 
Calcd.%: C. 58.13; H, 5.74; N, 15.95 
Found%: G. 57.88; H, 5.48; N. 15.78 


40 
45 


118 


H 


a 


2 


colorless crystals [trifluoroacetate] 
(MeOH-iso-PrsO) 
mp^04-207.5*C 
Elemental analysis for 

Ci7HibCI2N4-CF3C02H-1/4H20 

C8lcd.%: C, 48.78; H, 4.20; N. 11.98 
Found%: C. 48.76; H. 4.34; N. 11 .89 




61 
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Example 


1 


4 


m 


Physical properties (ReciystaBlzatlon solvent) 


119 


OH 


CI 


2 


pale brown crystals (CICHaCHjCI-MeOH) 
mp,2A0-245»C (decomposition) 

ClAVMAntal anoK/^lct for 

biemeniai Bnaiysio »ui 

C17H19CIN4O-I/2H2O 

Calcd.%: 0. 60 09; H. 5.93; N. 16.49 

Found%: C. 60.32; H, 5.72; N, 16.41 


120 


Me 


CI 


2 


pale brown ciysials [trifluoroacetatel 
(EtOH) 

mp.201-202»C 
Elemental anaiysw lor 

Ci8H2iCIN4<;F3C02H-5/4H20 

Calcd.%: C. 51 .62; H. 5.31 ; N. 12.04 
Found%: C. 51 .82; H. 5.12; N. 12 22 


121 




CI 


2 


colorless crystals [tritluoroacetate] 
(EtOH) 

mp,Z33-Z3D u 

Elemental analysis for 
i CieHi8ClF3N4-CF3C02H 
Calcd.%: C» 48.35; H. 3.85; N. 11.28 
Found%: C, 48.31; H. 3.88; N. 11.21 


122 


Ph 


H 


2 


colorless crystals [hydrochloride)(EtOH) 
mp.1 91 5-192.5*0 
Elemental analysis for 

C23H24N4-2HCI-H20 

Calcd.%: 0,61 .74; H. 6.31 ;N. 12.52 
Found%: C. 61 .69; H. 6.51 ; N, 1 2.44 


123 


Ph 


CI 


3 


1 colorless fine necdles{trttluoroacetatel 
(EtOH) 

1 mp»260-263*C (decomposition) 

1 Elemental analysis for 
C24H25CIN4 • CFgCOzH 
Calcd.%: C. 60.17; H. 5.05; N. 10.80 
Found%: C, 59.94; H. 5.08; 10.80 



Example 


R2 


B 


W 


Physical properties (Recryrtattlzation solvent) 


124 


Me 


H 


CH 


colorless crystals (hydrochlorideKEtOH) 

mp,1 99-201 •C 

Elemental analysis tor 

C24H2eN4-HCI-7/2H20 

Calcd.%: C. 61 .33; H. 7.29; N. 11 .92 

Found%: C, 61.21; H, 7.26; N, 11.80 



62 
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(continued) 



Example 


R2 


B 


W 


Physical properties (Recrystalll2ation solvent) 


125 


CI 


CI 


CH 


colorless crystals [trifluoroacetBte](MeOH) 
mp.249-255*C (decorr^osHion) 
Elemental analysis for 

C23H22Cl2N4-CF^02H 

Calcd.%: C. 55.67; H. 4.30; N, 10.39 
Found%: C, 55.75; H, 4.00; N, 10.47 


126 


CI 


Me 


CH 


colorless fine needle8[trmuoroacetate] 
(MeOH) 

mp,255-262^C (decomposition) 
Elemental analysis for C24H25CIN4- CF3CO2H 
Calcd.%: c, oO.i/; n, o.ua; IM, lU.ou 
Found%: C, 59.95; H. 5 03; N, 10.79 


127 


CI 


MeO 


CH 


pale yellow crystals (EtOH) 
mp,l"69-170'C 

Elemental analysis tor C24H25CIN4O1/2H20 
Calcd.%: C, 67.05; H, 6.10; N, 13.03 
Found%: G. 67.32; H. 6.06; N, 13.02 


126 


CI 


H 


N 


colorless crystals [trinuorDacetBte](MeOH) 
mp,260-266*C (decomposition) 
Elemental analysis for C22H22CIN3-CF3C02H 
Calcd.%: C, 56.98; H. 4.58; N, 13.84 
Found%: C, 56.76; H, 4 47; N. 13.82 



30 



35 




40 



43 



50 
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Example 






Physical properties 
(Recrystalfization solvent) 


3 

to 


129 


CI 


a 

H 


coloriess pnsms (MaOH) 
inp,191-193X 

Damental analyais for CsHnCIN^ 
CaledJ: C, 70.67: 5.93; M. 14^3 
FoundX: C. 70.70; 6.08: N. 14^8 


15 


m 


CI 




coloriess crystals (AcOEt) 

mp.1565-157-5'C 

Qemental analyais for C»HnCtN4 
CalcdS: C. 70.67; H. 5^; K 14^3 
Foumft: C. 70.64; H. N. 14JZ1 


20 


131 


CI 


hTX 


cdoriaas crystals (EtOH) 
mp.t69-171^ 

Elemental analysts Ibr CxsHnCIN40 
CalodJk C, 67.26; H, 5-30; M. 14.26 
FoumM: C. 67^1; H. 5^; 14.32 


25 

30 


132 


a 




Golorlesa crystals [tnfluoroaoetato] 
(Ito-PrOH) 

mp.l 56-1 631C (deoompositien) 
Bemental analysis for 
CnHt4CIMb-2CF»C0,H-3/2H,O 
CdcdJK: a 49i>6; H. 4.42; M. \0M 
FoumBk C. 49M; H. 4.41; M. 10.73 


35 


133 


Me 




pale brown crystala (AoOEt) 
im>.88-69t: 

QemenUl analy«s for CuHnM^'HsO 
CalcdJfc C. 71.44; H. 7^4; M. 17.36 
Founds: C, 71.25; H, 7.23; M, 17.03 



40 



64 
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134 




Physical propertias 
(Recrystalllzation sotvent) 



colorless fin* neaillos[fuinarato](EtOH) 
inp;ZBl-272'C (decompowtSon) 
Elemental analysis for 
CBH„CiN«*1/2C«H40«*5/2H,O 
Calcd.%: C, 60.06; 5,88; N. 11.67 
Found%: C. 80.07; H. 5.89; N. 11.80 
Specific rotation 

[aL'':'12i)' (c=0.1. DMSO) 



135 



HN 




colorless crystals [trifluoroacetato] 
(EtOH) 

mp^l 5-221 % (decomposition) 

Elemental analysis for 

C„Hx,Ciri4*CF,C0sH 
Calcd.«: C. 59i»>; H, 5.55; H, 11.01 
Foundfc C. 58 J5; H, 5.83; N, 11.05 



138 




pale brown erystala [trifluoroacoftate] 
(MeOH-iso-PrOH) 
mp,225-232't^ (decomposition) 
Elemental analysis for 

CaH»ClH4-CF,C0,H 
CalcdA C, 58.24: H. 5.29; N. 11.32 
Found%: C> 58j09; H> 5,29; N, 11.32 



HN 




Pb 



137 




pale brown crystals [trHhioroaoetate] 

(EtOH) 

fnp;U4-2245t: 
Bementai analysis for 
C„H„CIM4S-CF,CO,H-3/2HjO 
CalcdJk C. 51.35; a 4.88; N. 10.41 
Foundl: C. 51.65; H> 4,32; 10.18 




65 
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Exampto 




Physical properties 
(RecrysUUization soiveiit) 


5 






coloriese crystals (AoOEt) 
nip»130-131% 




138 




Qemental analysts for CjiHiyCIN* 
Calcd.%: C. 68W; H. 7.34; M. 15.10 


10 






Found%: C, «7.7«: H. 13B; M. 14.98 








colorless crystals [trifluoroecetatel(EtOH) 








mp.13»-139.5X 


15 


139 


X) 


Bemental analysis for 

CaH„CIN4-3/2CF,CO,H-H,0 
C«lcd.X: C. 53.29: H. 559; H, 9.56 
Founrt: C. 53.23: 5.33: M, 938 


20 


140 


Bn 


pale brow crystals (AoOEtHsa-Pr,0) 

mp;230-234"C (deconvcsWon) 

Elemental analysis for C,4H»CIH«-1/4HxO 
rtti^A %' G 70 40- H 6.28: N. 13.88 
Found%: C. 70.41: a 827; N. 13^ 


25 






pale yellow crystals [methanesulfonato] 
QyieOH) 

inp,198-207"C (decomposition) 


30 


U1 




Bemental analysis for 

C»HaCIH4-2CH»SO,H-HxO 
Caicd.%: C, 51.71; H. 5.82: N. 8.93 
Found*: C. 51.59: H. 5.42: N. 8.87 



35 



40 




45 



50 
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Example 




Physical proportiM 
(RoerystalKzation solvent) 


5 
10 


142 


rr"' 


obloHess crystala [fumarsteKlleOH) 

mp;Z24-229'C (deoompoeltion) 

Elemental analysis for 

C,4H„CiMrC4H404-H,0 
CmMSi C» 82.39; H, 5.80; K 10.39 
Founds: C, 62.48; H, 5^1; K 10.42 


15 
20 


143 




colorless orystals ffumaratoJCEtOH) 
mp^l 3.5-2 1 6% (decomposition} 
Elemental analysis for 
CJI^iCIN^O-CJLOa* 1/4H,0 
Calcd.X: C. 62.10; H, 5.48; N. 10^ 
Found%: C. 81.94; H. 5.45; M, 10.30 


23 


144 




ooiortess orystals [trifluoroacetsta] 
(MoOH-tso-Pr,0) 
mp;253*257*^ (deoomposrtlon) 

Ct«HxsClll4S* CFjCOsH' 1/2H|0 
Caiod J: 55.78; H. 4J8; N. 10.00 
Founds: C. 55ir7; a 4.59; K. 9.99 


30 
03 


145 


1 


ooiortess crystals [trifliioroeo8tarte](EtOH) 

nip,218-225X (deoompositSon) 

Elemental analyaia for 

CMH»aN40S*CF«C0,H 
CalodJL a 55J)7; H. 4.82; N. 9.88 
Founds: 54.81; H. 4.89; 9.77 


40 


148 




coloriess crystals [trHhioroacetstelOMeOH) 

nipj270-277^) (decomposition) 

Bementil analysis for 

CMHnCm«0^- CF,COtH 
Calcd.S: C. 53.58; K 4.48; N. 9.61 
Founds: C, 53^1; Ki 4.50; N. 9.62 



45 



50 




55 
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Example 




Physical propertias 

(Recrystalfization solvent) 


5 

10 


147 




coioriess crystals [fumarata](EtOH) 

mp,1 92-1 88^ (deoompesition) 

Qemental anahr»i« for CaHttCIFM4-C4H«04»H,0 

Ca!cd.%: C, 59.72; H, 520; K 10.32 

Found%: C, 59.81; K 5il7: 10 J3 


15 


148 




eoloHass crystals [fumarata](MaOH-iao-PrOH) 

mp.184-187"C(dacompo8iticn) 

Bamantal analysta for C»HaCIFNrC4H4O4-H,0 

CalcdJfc C, 59.72; H, 5.20; N, 10.32 

FcuiMft: C, 80.00: H. 4.91; li 10^4 


20 


149 




cdorlaas crystals [1umarata](liaOH) 

mp,204-209'C (decomposition) 

Bomantal analysis for CBHitCIFM«-C4H404-H,0 

CalcdJk C, 58.72: K 520; N. 10^ 

FoundX: C. 5853: H. 4M; M. 10.41 


25 
30 


150 




coioriess crystals [trifluoroacetatalOEtOH) 

mp260-263X (decomposition) 

Elemantal analysis for CaH|,CIF4M4-CF,C02H-HtO 

Calcd.%: C. 50.47; H. 3.73; M, 9.42 

Found%: C. 50.33; H. 333; K 951 


35 


151 




coioriess crystals [trHluoroaceta*el(MeOH) 

mpp258-261'C(decoiiiposition) 

Qemental analyais for (5„H„CIF.N4-CF,CO,H 

CalcdJk C, 5a48; 322; 9.42 

Found%: C. 5028; H. 328; M. 9.48 | 


40 
45 




ox, 



50 



55 



66 
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Example 




Phystcal propertjes 
(Recrystallization solvent} 


5 






colorless crysiab [rneihanesuHbnats] 
(EtOH) 








mp,195~202t? (deoompcwition) 




152 


Elemental analysis for 


10 




CbHbCIHb* CH,S0»H-5/4H20 
CalecLS: C, 54.11; K 5.63; N» 13.72 
Foumn: C, 54.13; H, 5.45; H, 13.63 








ooloriesa orystals [fiimaF8t»](MeOH-EtOH) 


15 






mp.l 81*1 66 J% (deeompositicMi} 




153 


Elomentai analysis for 
CalcdJk a 59.37: H. 5.37; N. 13J1 


20 






roiind%: C. 59.37; H, 5.11; N. 13.37 








pale yellow fine needles [triftuoroecatate] 








(EtOH) 








mp,1 975-204*0 (deoomp«»sitkm) 


25 


154 


Bemental analysis for 






CaHtxCII^ - CFjCOjH • 1 /4H,0 
CalodJk C. 56.47; H, 4.64; N. 13.72 
Foumn: C. 56.45; H. 458; N. 13.72 


30 


155 




celorleaa crystals [triflueroacetateKEtOH) 
mp^50-255 V vdeoomposition/ 
Elemental analysis for C»Ht7CIN«- CF,COsH 
Calcd.%: C, 64JD8; 450; N. 9.64 


33 






Found%: C. 63 Jl; H, 4.92; N. 9.63 








eoloHess orystals [trifliioroaeetste](EtOH) 








mp.1 445-1455% 


40 


156 


Bemental analysis for 




CaHoCIHtO- CF,CO,H-3/2H,0 
CalodJ: 59.66; H. 5.01; N. 8.98 
Founds: C. 59.44; H. 4.71; N. 9j04 



45 
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Exampls 




Physfcal properties 
(Recrystallization solvent) 


157 


1 


»ale groan crystal8[trifluoroacatate](EtOH) 

r«p.l74-n5'C 

Qementat analysis for 

C^HaaF,M4- CF,CO,H-5/4H,0 
Calcd5: C, 52.44: H. 4 Jfc N, 9.41 
Foumn: C. 52.54; H. 4.19; N, 9^3 


158 


p 


colorless crystals [trifiuoroacetate](MeOH) 

mp;231-241 'C (decomposition) 

Elemental analysis for 

C«Hx,aM40- CF.COjH- 1/2H,0 
CaledJl: C, 54^' H. 4.60; N. 11.12 
FoimA: C, 54.73: H. 4.42: M. 11^1 


159 


p 


coloHess crystals [trifluoroacetata](EtOH) 

mp;K56-261% (decomposition) 

Qementai analysts for 

C„H„CIM4S- CF,CO,H- 1/4H,0 
CalcdS: 53.59; H. 4.40; N. 10.87 
FounA: C. 5353; K 4^; N. 1050 


160 




colorless crystals [tnfWoacetate](MeOH) 

mp,270-273X (decomposition) 

Semental analysis for 

CxbH,,CIN,-CF,CO,H- 1/2H,0 
CalcdX: C, 52.44; H. 4.60; N. 16.68 
Founctt: 52.15: H. 4.74: H- 16.95 


161 


p 


pale brown crystals [trifliioroeoetate] 

(EtOH-EttO) 

mpjm-203.5*C 

Bemental analy»s for Ca,Ha»aM,S-CFaCO,H 
CalcdJk C, 51.81; H. 4.13; N. 13.68 
Foumll: C. 51.48: a 4.22; K 13.52 
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Example 




Physical propertiaa 
(RacrystalUzation solvenO 








pala yellow crystaia [hydn>chloride]Cso-PrOH) 


5 


162 




mp,245-249'C (decomposition) 

Elamental analyaia for Ou^^k'WC\*Z/Ak\fi 
Calcd.%: C. 60.70; H. 6J05; 11.60 
Founds: C. 60.81; H. 5^; li 11.72 


10 






coloriesa crystaia [Kydrochloride](EtOH) 


15 


163 


F 

1 


NMR spectrum d 

(DMSO-dt)ppm:1.30~1.40(2H^Xl55-1.70(1H.m),1.70 
-1.80(4H.m),2.65-2.B0eH^W.ia-3^(2H,mX3.17{3H 
,8)A73(2HXK»=7.5H2)J.»7(lH,t^7.5Hz),8.04(1H4^ 
73Hz),8.55-8.65(2H.m)3J4(1H^rs).9.0e(1HJI>rs) 








pale brown crystaia (AeOEO 


20 






mo 17B-1T75X 


164 




Demental analysis for CaHnN. 
Calcd.X: C. 74.36; 6.78; N. 18.85 
FoumCfc C. 74.09; H. 6 JO; M, 18.69 


25 






ooloffleaa crystals Diydroohloride] 








(MeOHHaor^>rOH) 




165 




mp>300^ 

Elemental analysis for C»HbiF,N4-2HCI-1/2H,0 


30 






CaledJk C. 57.70; H. 5.42; M. 10.77 
FeumA: C. 57.72; H. 5.12; N. 10.79 








pde yettow orysUla Gs&*PrOH) 
mp.160-187% 


35 


166 


P 


QemenUI analysis for CnHi4H40-HtO 
CdcdJ(: C. 6932; H. 8.92; N. 14.80 
Found%: C. 6933; H, 8.97: M, 14-59 



40 

50 



71 
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Example 




Phvsioal Droperties | 
(Racry«talHr»tion solvent) 






c 


^rien crystals DiydrochlorHie] 


5 


167 


< 


^OH) 

iip;ii8-2i9*t: 

Elsmentat analysts for C^H^^Nt'SHCI 
f^»i^A r ^ BA* H 5 79* N. 17.89 1 


10 






r. S3 Aar Hi BJlt: N. 17.89 I 








pale yeflow crystals Ihydrochloridol 


13 


168 


P 


(MaOH; 1 
inp.293'298t: (dacomposWen) 

QsmanUl analysis for 1 
C„H»M»S-2HCI-H,0 

cv....^. r i» ^a- It 5 71* H 14.82 1 


20 






pale yellow crystals Qiydrochloride] 








(EtOH) 

i«p,196-199"C 


23 


169 


P 


Bemental analysis for 1 
CaHt*N4S-2Ha-3H,0 

Caiod.%: C, 52.48; H, 6.41; H, n.l3 1 

Founds: 0. 52.44: H. 6.68; M. 11.13 


30 






psio yaHow crystals [trifliioroacetata] 


35 


170 


R. 


(EtOH) 

inp^8-229'C 

Elemental analysts for 1 
C„H„H4S-3/2CF,CO,H-1/2H,0 

CalodJk C. 54.73; H, 5.03; K 9 82 

Founds: C. 54.46: H. 4.91; M, 10.00 1 








pale yeUow crystals [hydrochloride] I 


40 






(EtOH) 

mp^74^277*^(deooinp©»!tton> 1 




171 




Elements analysis for 


45 




(^H»H»S-2HCI-6/4H,0 
CalcdA: C. 56S4; H, 6^; N. 11J53 
Founds: 0. 56.79; H. 6.11; H, 1151 ] 
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Exampto 






Physicai propsrtiet 
(RecrysUlDzat'on solvsnt) 


172 




Ct 


eoloriess crystals [tnfhioroacetato] 
CEtOH) 

rnp,18»-190'C 

Etomsntsl analysis fbr 

CBllBClN4S-3/2Cr,GO,H 
CalctdJ: 5159; K 4^4; 9.63 
Founds: C. 51^: H. 4^9; 9.65 


173 


r 


CI 


eoloHaaa orystala [trHhioroaBaiato] 

CEtOH) 

mp,194^196X 
Elemental analysis for 

CBHBCIN4S'5/4CF,COtH 
CatodJ: C, 53.16; H. 4.42; N. 10.12 
Founds: 0. 53.18; H. 4.39: N. 10.39 


174 




Ms 


pals brown crystals Diydrooidorida] 
(EtOH) 

mpJJ45.5-24e.5X 

Damantal analysis for 

CbH»N,*2HCI*3/2H|0 
CatodJk 0, 57.52; 6.58; N. 15J24 
Founds: C 57.65; H. 6.33; N. 15J23 


175 


•"0 

/ 


Ms 


pale brown oryvtsls [hydroohloride] 
QEtOH) 

mpJ!24^225lD 

Elemental •nalysie for 

C»»ls,N»*2HCI-6/2H»0 
C^dJk a 58.21; H. 6.97; N. 1425 
Founds: C, 55.95; H. 6.70; 14^ 


17B 


H 




oolorleas prismsLtrifluorDeoetatB] 

(EtOHHso-PrsO) 

inp.1893-192.5X 

Bemental analyata for 

CbHoFN«0-CF,CO^ 
C«lcd.S: C. 59.52; H. 4.80; N, 11.11 
Founds. C. 59.41: K 4.89; N. 11.16 
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1 ExMBpI* 




Physioal propertios 
(Recrvstallixatlon sohreirt) 






' G 


o|ori.e» crystals [trifluonwcstrte] 


5 1 

10 1 


177 


( 
f 

r>DK 1 
SJrn ■ 

( 


ElOH) 

np21 4.5-21 55t: 

Elemental analysis for 

D»H»N40- CF,CO,H- 1/2H,0 
Calcd.»:a 65.14; H, 5^9; N. 9.80 
iTo.,^. C.6S,40;H.SJ>7;M,9Ja 

colori^ss cryrtal. «.C»H»o-PrOH) 

ntp.l91-194t: 

Bemsntal analysia fw C^HaNa 
r«^««<«- C 77^2: H. 9.53: N. 15.65 
p . r 17 76* H 6.59: N, 15J>6 


15 1 


178 


MHPh 


20 

2$ 1 


179 


NHMe 


pale yellow crystals Diydrochlorids] 

Gso-PrOH) 

mp;tt)9-210t: 

Bemantal analyws for 

C^M9-2HCi-7/4H,0 
r« 1 J «. n i^fl R3> H 6 69: N. 14J&9 
^ r» RAfift-M il51*N 14.13 








oolortess crystals D*y*»«Worids] 


30 1 
3S 1 


180 


NMe, 


(MeOH) 

ii,p^6-206.5'C 

BamenUl analysis for 

C»H„N.-2HCh5/2H,0 
Calod.%: a 58.02: H. 7.01: M. 13.53 
FrnMNtt: a 58,01^ H. 7J>2: M, 13.50 








" ooloriasa orystala DiydrocWonde] 


40 
45 


1 181 


H 


(EtOH) 

mp^1IH2l2% 

Qemental analysis for 

CH„H.-2HCI-H,0 
CaledJl; 62.15; K 6.82; M. 13.94 
FoufHtt: 0. 61 aa^ H. 8,44; 13.85 



oX 
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Example 




Physieai properties 
(ReoryBUfDzalion toivonO 


182 


NHBn 


eoloHess crystals Diydrochlorida] 

Osa-PrOH) 

mp^44-246% 

ElementsI analyms for 

CaledJ: C. 65.79; H. 6.39; N. 12.78 
Founds: 65J1; 6.13; 12.68 


183 




pale ysHow crystals Dvydrochloridel 
(EtOH) 

mp.iso-isd't: 

esmeRta) miVe^s for 

^ U U _ OUOI. 4LJ A 

CalcdJk C. 57^; H. 8.13; 13.82 
FoimdS: C, 57.46; K 9.98; 13.77 


184 




pale yellow orystals DiydroeMoride] 
(EtOH) 

fnp^315-232*t: 
Elemental analysis for 

CaH|4rlt • 3HC1 ■ 3/ 4nxO 
Calcd.S: 58^; H. 6.72; N. 14.55 
FoumA: C. 56.12; Vi 6.93; 14.46 


189 




coloHoss needles Diydroehlorfde] 
(EtOH) 

mpJ87-189% 

Elemental analyvis for 

CmHmN. - 2 HCI - 3/4H*0 
CaledJ: C. 63.93; H, 6.99; M. 13.31 
Found%: C. 64J>5: H. 6.93; 13.32 


186 


X) 


coloriess crystals DiydrocMoHde] 

(EtOH-iso-PrOH) 

mpJ94-195^ 

Elemental analysis for 

Cz7H„N,0-2HCI-3/2H,0 
CalodJ: 59.89; H, 6.70; N. 12.93 
Foundl: G» 59.72; H, 6.64; N. 12.85 



Example 1 87 

1 -[2-(N-n-ButyM-plperidyl)ethyn-4-chloro-1 H-lmlda2ol4.5-c)qulnol!ne hydrochloride 

(0119) To a suspension of 1 .20 g of 4-chloro-1 -{2-(4-piperidyl)ethyt)'l H-imida2o-(4,5-c)quinoline trif luoroacetate and 
0.77 g of potassium carbonate In 6 nnl of N,N-d!nf)ethytformamlde, 0.30 nil of n-butyl bromide was added dropwise at 
room temperature, and the mixture was siJrred for 5 hours. The reaction mixture was adjusted to pH 10 with 10% 
aqueous sodium hydroxide solution, and extracted with ethyl acetate. The extract was washed successively with water 
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10 



15 



20 



25 



Elemental analysis for C21H27CIN4 • 2HCI 




Calculated % 
Found % 


C,5570; 
C,55.B0; 


H.6.6B; 
H.6.65; 


N. 12.37 
N, 12.44 



Exannple ISB 

H2-(M-/Vcetyl^lpei1dyOetM-4<hloro-1H*rtdazol4^<:lqulnollw 
point of from 1 83 to 1 86.5»C. 



Elemental analysis for C19H21CIN4O 


Calculated % 
Found % 


C. 63.95; 
0, 63.81; 


H,5 93; 
H, 5.87; 


N, 15.70 
N, 15.81 



[01211 Inaccc 
were obtained. 



35 




40 



45 



55 
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Example 




B 




m 


Physical properties 
(RecrystaUization solvent) 


189 


Ph 


H 




Z 


ooioriess orysUJs Gso-PrOH) 
mp.i67~168% 

Elemental analysis for CX4HC5CIN4 
Cslcd5: C. 71.19; H. BJil: N. 1334 
foundk C, 71.00; K 6.18; N. 13.56 


190 


H 


CI 


""Ok 


2 


oolori ess crystals Diydroehloride] 
(EtOH) 

mp^36-246lC (decomposrtion) 
Eleinontal analysis for 
C»4H„CI,N4-Ha • 1/4Hj|0 

C&Ig4M: C, 60i)1; H. 5^; 1 1.66 
FouniA: C. 60J>1; K 5.62; N. 11.67 


191 


rf 


n 




1 
1 


coloriess crystals [hydrochloride] 
(EtOH) 

nip^48-257% (decomposition} 

oemencai analysis tdt 

CaHaCIN«-HCI-1/4HtO 
CalodJL* C, 63J6: 5.72; N, 12^7 
Foundl: C. 63.98; H. 5.80; N, 12.93 


1B2 


Ph 


H 


-a 


1 


coloriess crystals (CHb()ls-iso-Pr,0) 

im>.1543-160% 

Elemental analysis for 

CaHuCIN40-1/BH|0 
CalcdJb C. 69M; H. 5.85; K 12.87 
Founds: C. 68.78; H. 5.78; N. 12.71 
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Exampta 




m 


Physical propartiaa 
(Raerystallization solvent) 


193 


■""CX 


1 


coloriasa crystals [hydriMshloHde] 
(MeOH-lso-Pr,0) 
mp2B9-280*C (daoomposition) 
Qemental analysis for 
C»H,4M4-2HCI-3/4H,0 

CalcdS: C, 62 J7: H, 8^8: N. 

Foum»: C. 82-38: H. 6.45; N, 12.60 


194 




2 


coloriess crystals [Kydrochloridal 

(MaO»Hao-Pr,0) 

mp.1 50-1 Se^t: (daoornppsition) 

Elemantal analysia for 

C,4H„M4-2HCI*1/2H,0 
CalcdJt: C, 63.71; H. 6.48; N. 12^8 
Found*: C, 83^ H. 6.68; H. 12.1 1 1 



Example 196 

4^hIoro.H2-(N-(4-fluorophenylsultonyO-4i)ip«^ 

J01221 To a suspension M 0.50 got4-cniQro- 1 Kn'^H'H ji . .-.Maofo-ftuoroberttenesufonylchio- 

032got potassium «*on«leln2mlotNJJ-d^»om«nlde^e^^^ J ,^^5 

i'n 3 ^. 0, N-N-dl-najhyno^^^^ ^ ^^"d solution, and e«raced v*h 
hours. The reaction mixture was "^^f^^i^J^^^^and satumted brine, and dried, and then the soh/ent 

gave coloriess crystals having the melting point of from 176 to 1 78.5 C. 



Elemental anarysis for C5aH22CIFN402S 


Calculated % 
Found % 


C. 58.41; 
C. 58.43; 


H. 4.69; 
H. 4.52; 


N. 11.85 
N, 11.88 



Example 198 

H2-(N-MelhBnesultonyM-plp««dyDe«V0-*-Ph""»'q^1H-W^ 

J0123, Toascl«»on«f,.00gof4^henoxy-H2,4.p^<^eth^^^^^ 
i sriloftriethytamlne 10 ml of 

room temp«ature,andthe mixture was stlrredforl^Shou^^^^^ 
with methylene Chloride. The extracl was was^^^^ 

Sol3ys«ls having the menins point o.f«m 173.5 to176-C. 



Elemental analysis for 024^26^*035 


Calculated % 
Found % 


C, 63.98; 
C. 64.01; 


H. 5.82; 
H. 5.96; 


N, 12.44 
N, 12.28 



10124, ,„accordancew«hthemethodo,ExampM96.thecompou„dso.Examples197through199^^ 
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Example 




Physical properties (ReoystaUlzation solvent) 


197 


Ts 


colorless crystals (AcOEt-t80-Pr20) 
mp,201.5-202*C 

Elemental analysis for C30H30N4O3S 
Calcd.%: C, 6842; H. 5.74; N, 10.64 
Found%: C. 68.46; H, 5.B3; N. 10.53 


198 


EtOaC 


colorless crystals (AcOEl-iso-Pr20) 
mp.132-133'C 

Elemental analysis for C26H28N403 
Calcd.%: C. 70.25; H. 6.36; N, 12.60 
Found%: C, 70.13; H, 6.34; N. 12.60 


199 


BnOjC 


yellow liquid 

NMR spectrum 5 (CDCyppmr 

1.31 (2H,br8),1. 50-1. 70(1 H,m),1.78(2H,br3),2.00(2H,q,J=7.5H2),2.81(2H.br8),4.23(2H, 
brs),4.63(2H,t,J=7.5H2),5.1 3(2H.s),7.25(1H,t,J=7H2)7.30-7.40(5H,m),7.39(2H.d.J= 7H2). 
7.44(2H,t,J»7Hz).7 50(1H»td,J=8.5,1H2).7.57(1H,t d^8.5.1Hz),7 90(1 H,dd. J= 6.5, IH2), 
7.94(1 H.8),8.04(1H. dd,J=8.5.1H2) 
IR spectrum v (liq.) cm~^:1698 
Mass spectrum m/z:506(M^) 



Example 200 

4-[2 -(4>Amlno-1 H-lmldazo [4.S-c]qu{nolln-1 -yl)ethyq-N-methyt-1 -pipertdtne^arbothioamkje 

[01 25] A suspension of 0.50 g of 4-amlno-1 -{2-(4-pipBridyl)ethyl>1 H-lmlda2o(4,5-c]-quinoilne and 0.37 g of methyl- 
Isottiiocyanate In 10 ml ol methylene chloride was stirred at room temperature for 1 hour, and then the precipitated 
crystals were collected by filtration to gwe 0.56 g of colorless crystals. Recrystalllzation from a mixture of methylene 
chloride and methanol gave colorless crystals having the melting point of from 216 to 21 B*C. 



Elemental analysis for C,9H24NeS > I/2H2O 


Calculated % 
Found % 


C. 60.46; 
C, 60.79; 


H, 6.67; 
H, 6.66; 


22.26 
N, 21.97 



[0126] In accordance with the method of Example 200, the compound of Example 201 was obtained. 
Example 201 

4-[2-(4-Chloro-2-phenyH H-lmlda2oC4,5-c)qulnoHn-1 •yl)ethylhN-methyl-1 -piperidlnecarbothioamide 
[01271 

Appeamnce: colorless crystals 
Recrystalllzation solvent: methanol 
mp: 215-220*0 (decomposition) 
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Elemental analysis for C^sHjeClNgS 


Calculated % 
Found % 


C, 64.71; 
C. 64S0; 


H, 5.65; 
H,5.62; 


N. 15.09 
N. 14.96 



Exanfiple 202 



15 



20 



Elemental analysis tor CjiHaClNe • m^i 


. I/2H2O 


Calculatod% ' 
Found % 


C. 60.25; 
C. 60.47; 


H,5.69; 
H. 5.81; 


N. 17.57 
N, 17.38 



?3 1 Preparation of H ^'^H ee'te tor culture 

mL. 

o Pra paratlon of test compounds 

trom10-«Mto10-*M. 
40 a Treatmant of cf ^^ ^ medicaments 



45 



50 



rv>t.nnination of hu — human IL>1& 



« ». uqieiiiHiioKV " w 

Kin !Z cZe supernatar^. TJ.e BnJ^<^«;;^^^ approp^ta^ diluted and «^ 

mJotltar plates lor coating. Anerthewetewe«wart«^c^^^^ 

rdL.torachwe.land.ncuba.ed^J^^'J-^ 
ond.amibodyw,re,uccesaivahraddedj2»»W^ 



so 
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combinant cytokines as the standards. For detenmlnatlon of human TNF-a, monoclonal anti-human TNF-a (ENDOG- 
EN), polyclonal rabbit anti-human TNF-a (Pharma Blotechnologie Hannover), peroxidase conjugated donkey anti- 
rabbit IgG (Jackson ImmunoRes. Labs.), and recombinant human TNF-a (INTERGEN Company) were used for the 
first*, second- and third-antlbodys and the standard for the calibration cun^e, respectively. For detennination of human 
5 IL- 1 p. monoclonal anti-human IL-1 p (Cistron), polyclonal sheep anti-human IL-1 p (Bk>genesi$), HRP conjugated don- 
key anti-goat IgG (Chemk:on International), and recombinant human IL-1p (R&D Systems) were used for the first-, 
second- and third-antlbodys and the standard for the calibratton curve, respectively. 

[0134] In both cases for TNF- a and IL-1 p, the activities of each test compound are shown as percentages (%) of 
the amount of the cytokine induced by treatment with LPS together with the test compound against the amount of the 
10 cytokine Induced by treatment solely with LPS 
[01 35] Results are shown in tables 1 and 2. 



Table 1: 



Inhibitory action against TNF- a production in human cells 


Compounds 


Administered concentration Oimol/L) 


0.001 


0 01 


0.10 


1.0 


10 


Example 89 


91 


86 


90 


84 


17 


Example 110 


80 


77 


26 


1 


0 


Example 113 


68 


81 


86 


69 


29 


Example 117 


117 


77 


71 


24 


0 


Example 118 


79 


91 


88 


51 


3 


Example 121 


81 


91 


49 


0 


0 



Table 2: 



Inhibitory action against IL-1 p production in hunnan cells 


Compounds 


Administered concentration (pmol/L) 


0.001 


0.01 


0.10 


1.0 


10 


Example 89 


112 


102 


96 


63 


0 


Example 110 


119 


105 


85 


64 


14 


Example 113 


104 


109 


116 


96 


30 


Example 117 


119 


108 


111 


72 


8 


Example 118 


96 


106 


102 


59 


0 


Example 121 


102 


108 


87 


24 


0 



[01 36) These reeutts clearly Indicate that the compounds of the present Inventton have excellent Inhibitory actlona 
43 against productton of TNF and IL-1 . 

Industrial Applk:ablllty 

[0137] The compounds of the present Invention have excellent inhibitory actions against productkm of TNF or IL-1 
50 and are extreamely useful as preventive or therapeutic agenta of diseases mediated tyy these qftokines. 

Claims 

S5 1 . A 1 H-lmidazopyrldlne derivative represented by the following general fonnula or a salt thereof: 



81 



EP 1 104 764 A1 



10 



15 



20 



^^ZS^^^^I^^P^'^o groop. a, least one ol Ri and is not hydrogen atom. 
2. A1H.Wdazopyridlnedarivathrenvre8entedbytheloUov»ln9generalto^^ 



,uted.anall«me8«llonytgroup.aben2ene.u»onyl group whlchm^^^^ 
methylene group, oxygen atom, eulfur atom, nitroflen atom, a group represented by nm. or a s g 
represents an Integer o» from 0 to 2. 
3. Thecompoundor.hesalt.h.«<>.aeeordlnfltocte»n1ordalm2.^en*,thertngAlsbenze 

hng. 

4 Amedicamen,v^ichco,rpnsesasanac«v-ln8,edlent,he1H-bT..da^^ 

acceptable salt thereof according to dalm 1 or dalm 2. 
5. Then«^h«men.accord»,gtoclaim4whlchisused.orpr««ndveortl«rapeutte.^^ 
50 a cytokine I& mediated. 



40 



45 
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